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NEW SERIES. 



Improved Turbine Wheel. 
The word turbineis from the Latin tvrbo, a top, and 
it was applied by Morin to a certain class of water 
wheels. He defines the term as meaning " wheels 
with vertical axes capable of moving when immersed 
in the water of the lower level." About twenty-five 
years ago these wheels 
began to come into use 
in this country, and they 
are now the most popu- 
lar for general manufac- 
turing purposes of any 
wheel that is made. The 
steadily-increasing de- 
mand for turbines has 
led to many improve- 
ments in their construc- 
tion, the most important 
of which have been illus- 
trated in our columns. 
The accompanying en- 
gravings are designed to 
illustrate certain modifi- 
cations in the turbine, 
invented by Titus H. 
Russell, of Northfield, 
Vermont. 

Fig. 1 is a vertical sec- 
tion of the wheel with 
its surrounding case. 
The water is received 
from the flume into the 
vertical cylinder, A, and 
passes down through the 
wheel, D ; in its passage 
turning the wheel, and 
thus imparting motion 
to the machinery with 
which it may be con- 
nected. The wheel, D, 
is framed of a central 
hub, /, outer rim, g, and 

buckets, h. Over the wheel is placed a series of sta- 
tionary chutes, to guide the water in a proper direc- 
tion into the buckets. The form of the chutes, and 
that of the buckets, is clearly shown in Fig. 3. The 
chutes are so shaped that the water enters them in a 
vertical direction, and is gradually deflected by their 
curved form, so as to strike the buckets in a direction 
perpendicular to their sides. The buckets are curved 
in the opposite direction. The formation of the 
proper curves in the chutes and buckets, in order that 
the water may expend its full force upon the wheel, 
and may then leave it freely without retarding its 
motion, has been one of the most complicated prob- 
lems ever presented to mechanicians, and it has re- 
ceived a great deal of attention from some of the 
most highly-cultivated intellects in the world. In 
this wheel the sides of the chutes are made parallel 
at their lower ends, while those of the buckets con- 
verge, as represented. 

One of the improvements secured by this patent is 
the arrangement for opening and closing the gate, 
and supporting it upon the chute case. This is shown 
in Figs. 1, 2 and 4. The upper surface of the chute 
case has recesses, ooo, Fig. 4, leaving raised rings, 
pp, and radial ridges, q q, on which the gate rests. 
The gate is a ring, L, Figs. 1 and 2, with openings 
through it of the same size as the upper ends of the 
chutes, and when the gate is turned so that these 
openings may register with the chutes, the water 



will flow into the wheel, but when the gate is so 
turned that the closed part of the gate is over the 
chutes the water is cut off from the wheel. The gate 
is turned by means of the rack, r, upon its edge, 
which meshes into the pinion, s, upon the shaft, M'. 
This shaft rises up through the case, and has a hand 



ing connected with the wheel, or for any other pur- 
pose. This is effected by the peculiar construction of 
tbe step on which the shaft of the wheel is supported. 
This is shown in Figs. 1 and 5. The shaft is made 
concave at its lower end, and rests upon the hemis- 
phere, i. The lower surface of the step, G, is formed 
in a series of inclined 
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RUSSELL'S IMPROVEMENT IN TURBINE WHEELS. 



wheel upon its upper end. The openings, ( I, through 
the gate are enlarged at their upper ends so as to 
guide the water freely through the gate. 



planes, jj, which rest up- 
on corresponding planes, 
k k, on the upper sur- 
face of the bed, F, be- 
low. It will be seen that 
by turning the step, G, 
the shaft, and, with it 
the wheel, may be raised. 
It is turned by means of 
a geared segment fast- 
ened rigidly to it and 
meshing into the pinion, 
I, upon the shaft, J. 
The shaft rises through 
the case of the wheel, 
and has a slit upon its 
upper end, for the re- 
ception of a lever. 

A fourth feature in 
this invention is a mode 
of packing the wheel, in 
order to prevent the loss 
of water by leakage. A 
flanch, a', Fig. 1, is se- 
cured by bolts to the 
lower edge of the case, 
A, and has a lip, 6, pro- 
jecting downward, as 
shown. To this flanch 
a ring, B, is secured by 
screws, d, and the pack- 
ing, C, of india rubber 
or other suitable mate- 
rial, is placed between 
the upper edge of the 
and the shoulder e, in the lip, b, of the 




Another feature in this invention is the device for 
raising or lowering the wheel whenever this may be 
required, in order to secure the uniform wear of gear- 



ring, B 
flanch, a'. 

The gate flats on friction rollers, C, so that it may 
be turned very easily. 

A man hole, F, is made in the case, A, to facilitate 
the examination of the interior whenever this may bo 
desirable. 

In case the wheel should be obstructed by sand or 
other material the simple raising of the gate in the 
manner described will probably allow the obstruction 
to escape. 

The patent for this invention was granted through 
the Scientific American Patent Agency, March, 18, 
1862, and further information in relation to it may 
be obtained by addressing Titus H. Russell, North- 
field, Vermont. 

We learn from the London Ironmonger that Capt. 
Blakely will exhibit a 500-pounder cannon ; the 
Mersey Steel Works, a 600-pounder, and C. Krupp, 
of Eissen, Prussia, a rifled steel 250-pounder, at the 
Great Exhibition of Industry. 



An alloy composed of 600 parts copper, 312 of zinc 
and 18 of iron, by weight, is said to be very tenacious 

and capable of being forged. 

__ — . . — i ^ m > 

Oak timber loses about one-fifth of its weight in 
seasoning, and about one-third of its weight in be- 
coming perfectly dry. 
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NOTES ON MILITAET AND NAVAL AFFAIRS. 



THE SITUATION. 

The movements of the army are going forward all 
along the lines with great activity. Gen. McClellan 
is in front of Torktown with a very large force, and 
is rapidly carrying on all the operations that usually 
attend a siege. The place is very strongly fortified, 
and is, no doubt, defended by a large force. The 
work of reducing it must necessarily go forward 
blowly nnd with great caution. Skirmishing is almost 
constantly going on, and one very severe fight on 
Warwick Creek has taken place, in which Vermont 
troops bore a distinguished part. They suffered con- 
siderable loss, but behaved gallantly. It is alleged 
that the Commanding General was drunk at the time, 
and failed to support the brave men who were en- 
gaging the enemy's works at disadvantage. A great 
and decisive battle seems inevitable at this point, 
and public expectation in regard to the result is fully 
awake. 

The forces of Gen. McDowell arc now occupying 
Fredricksburg, Va. The advance was made on the 
place by the brigade under command ot Gen. Augur, 
who conducted the march from Warrentown, a dis- 
tance of some twenty miles, with skill and discre- 
tion. Skirmishing was kept up all the way, the 
enemy retreating, and upon reaching Falmouth, op- 
posite Fredricksburg, crossed the Rappahannock and 
destroyed the splendid railroad bridge, to prevent the 
Union forces from reaching the city. The city au- 
thorities proposed to surrender the place, only with a 
view to protect private property. 

Fredricksburg is a fine city of about 10,000 inhab- 
itants, at the head of tide water yn tho Rappahan- 
nock river, some 65 miles north of Richmond, to 
which it is connected by railroad. The exports of 
grain, flour, tobacco, &c, are valued at $5,000,000 
annually. Washington's mother died there in 1789. 

Gen. Banks is rapidly pushing his forces down the 
Shenandoah valley, toward Staunton, driving step by 
step the forces of Gen. Jackson, who was so signally 
defeated at Winchester. Gen. Banks may soon reach 
Lynchburg, on the Southwestern Railroad, if he pushes 
on with his accustomed vigor. Our success now de- 
pends very much upon the vigor of our generals 
in marching their men. If Burnside, Banks and 
McDowell can steadily push forward their respective 
columns still further into the interior, Jeff. Davis 
will soon be effectually shut up in Virginia. 

Gen. Fremont is stirring about in his Mountain 
Department, in pursuit of the enemy who are flying 
around in guerilla bands. We wish him abundant 
success in capturing these troublesome fellows. 

Gen. Halleck is at work like a beaver reorganizing 
his army, ready to pounce upon Gen. Toutant Beau- 
regard — and will move upon his works with solid 
battalions, which we think cannot be resisted suc- 
cessfully. We think it a great misfortune that him- 
self or G«n. Bucll had not been on the field a short 
time previous to the battle of Pittsburg Landing. 
The fighting of our generals was brave and heroic, 
but their management it seems to us caaJil not have 
bean worse. 

SIEGE OF FORT MACON, X. 0. 

Considerable progress has been made in the prepa- 
rations to attack Fort Macon, near Beaufort, N. C. 
These preparations, however, are attended with great 
difficulties and labor ; all the siege materials have to 
be carried by steamers fifteen miles to the head of Slo- 
cum's Creek, and then hauled one mile to the rail- 
road station at HavcUck. At the latter point they 
arc placed on platform and baggage cars, and by the 
aid of mules are slowly hauled to Carolina City. Here 
there is a turnout and short track leading to a wharf 
on the edge of Bogue Sound, where the guns, mor- 
tars and ammunition are received on board of flat 
boats and conveyed across the sound to Bogue Beach, 
a distance of one and a half miles. When these 
heavy guns and other ponderous materiel are on board 
the flats, the labor of transporting them to the de- 
sired place of operations has but just commenced. 
The Sound is so shallow that it can easily be sounded 
by wading knee-deep for. more than half the distance 
across — a narrow channel, containing only some five 
or six feet at high water, intervening. Having reached 
the opposite shore at a point four miles due west of 
Fort Macon, a wido marsh must be crossed, in which 
the wheels of artillery carriages sink to the hub ; and 
when this obstacle* JlHIs Been overcome, a continuous 



line of sandy knolls is reached, extending to the fort. 
These sand hills are covered by a stunted growth of 
bush and briar, in which the wheels sink to the axle, 
and requiring a very great force to move the massive 
loads. There is a good reason to believe that the 
force inside of Macon is not adequate to the effective 
working of the guns, and this is being daily weakened 
by desertions. It is certain that no important move- 
ment will be made until Beaufort is open to the en- 
trance of our ships. 

OCCUPATION OF APALACIIICOLA, FLORIDA. 

On the 3d of April the city of Apalachicola was suc- 
cessfully occupied by our naval forces. This gives us 
another important point in Florida. The capture was 
effected by the gunboats Mercedita and Sagamore with 
but little opposition. A few shell dispersed the 
troops who were in arms there ; and the non-resistant 
portion of the population were found in an almost 
starving condition. The blockade had effectually cut 
off supplies on the seaboard, and their resources from 
inland were not sufficient to maintain the ordinary 
comforts of life'. Under these circumstances it is not 
to bo wondered at that the people should proclaim 
loyalty to the Union and accept the protection of 
Commander Stellwngen. 

GEN. M'CLELLAN AND THE SECRETARY OF WAR. 

The Boston Commercial Bulletin, in discussing the 
military operations on the Potomac, says : — " This 
recent expose of the plans of certain parties in Wash- 
ington, has very fully answered the query that has 
been put by one man to another on 'Change during 
the past ten or fifteen days, ' Why does not Gen. 
McClellan do something .'" Everything in a business 
lino has been at a stand still, in the anxious expecta- 
tion of hearing from the great army of the Potomac. 
There is every reason to believe that if Secretary Stan- 
ton had carried out, on his part, the plans arranged 
between himself and Gen. McClellan, previous to the 
departure of the latter from Washington, Yorktown 
and Richmond would have been ours ere this." It is 
said that Gen. McClellan was opposed to Gen. Banks's 
army crossing the Potomac. His idea was to clear 
out the batteries on the river and then move his forces 
at some point nearest to Richmond and thus assail 
that city before the army at Manassas could reach it. 
Instead of this, report says, Mr. Stanton ordered 
Gen. Banks to cross the liver, which set the Confed- 
erate army at once in motion toward Richmond. We 
attach no great reliance to these reports, but it has 
appeared to us from the start that the new Secretary 
of War did not intend to say much in favor of McClel- 
lan if he could help it. The American people arc tol- 
erably acute and can interpret many things without 
the aid of Delphic Oracles, and they will not feel easy 
to see civilians undertake to outgeneral their generals 
in an underhand manner. Gen. McClellan has the 
lives of his men as well as the cause of the country 
on his heart, and we think he does not intend need- 
lessly to sacrifice either to suit impatient clamor. 
Gen. Scott, in a recent, speech at Elizabeth, spoke as 
follows — the language is both impressive and signifi- 
cant:— "There are two men who can be depended 
upon under all circumstances and in every emergency 
— I mean Gen. McClellan and Gen. Halleck. There 
is no doubt they must take things as they meet them, 
and they have great opposition to contend with ; but 
McClellan is at this moment at the very work his 
heart loves, and which will call forth all the abilities 
of his powerful mind — that of trenching, engineering 
and besieging. And in regard to Gen. Halleck, he 
will do his work like a soldier. There can be no fear 
of these two able soldiers doing any base or disloyal 
act. They are honest to the core, and will never 
betray their country." It seems to us about time to 
stop this clamor about our generals. 

INTERESTING MISCELLANEOUS ITEMS. 

We have received a private letter from a Federal 
officer who was one of the first to enter Fort Pulaski, 
after its surrender. He describes the effect of the fire 
upon the fort as terrific. A breech was made nearly 
large enough to admit a coach and four, and all 
about inside and out were seen evidences of destruc- 
tion. Our correspondent speaks highly of the effect 
of the James projectile, and expresses his want of 
confidence in the present system of fortifications. 
Another correspondent writing from London says 
the recent " naval contest between the Monitor and 
Merrimac has put us all on tho tenter hooks." All 
England is terribly excited over the affair. 



Since the beginning of the year we have taken from 

the enemy the following catalogue of battery and 
field guns : — 

Mill Spring 10 Shipping Point 6 

FortHenry 17 Evansport 7 

Roanoke Island 42 Newbern 10 

Elizabeth City 5 Fort Marion 5 

Bowling Green 40 Winchester 2 

Fort Donelson 6,5 Island No. 10 83 

Bird's Point, Mo 6 By Gen. Pope 124 

Columbus 15 Fort Pulaski 47 

Fort Clinch 14 On vessels 10 

PeaRidge 13 Miscellaneous 15 

New Madrid 17 — 

Total 583 

For some time past a wrought-iron gun carriage of 
large proportions has been in the process of construc- 
tion at the Watertown, Mass, Arsenal, to be used in 
connection with a 500-pound gun, and is to be com- 
pleted within a short time. The carriage alone will, 
it is said, weigh tenty-five tuns. 



Important Experiments on Iron-Plated Targets in 
England. 

By the steamship City of Neio York, which reached 
this port on Tuesday, April 22d, we have news of an 
important experiment at Shoeburyness looking to the 
establishment of an iron navy for Great Britain. The 
London Times contains an account of the experiment 
with a gun of large size and great caliber. It says it 
" showed at every discharge that our best and hith- 
erto-considered invulnerable forms of ironsides wero, 
so to speak, almost as easily penetrated by a shot as 
if the targets had been of timber. ' ' The Times adds : — 
" After all our labor and all our expense, after having 
made beyond comparison the finest and strongest iron 
frigates in the world, we now find that opposite a 
large muzzle-loading gun the best of our ironsides can 
be as easily riddled and sunk as wooden sailing ves- 
sels." 

This discovery, recently made, is due to the keen 
and wholesome rivalry between the War Office and 
the Admiralty, the former striving to devise irresisti- 
ble artillery and the latter to build invulnerable ships. 

There has been an immense variety of experiments 
on every conceivable form of target and upon every 
possible combination of iron and wood, iron and india 
rubber, iron and wire, iron and hemp and every sec- 
tion of the American Monitor has been erected and 
fired at at Shoeburyness, and proved to be as vulner- 
able almost as timber, and that no chance may be 
neglected, a target is being made of railway bars dove- 
tailed and riveted together in the same ingenious 
manner as the coating of the Merrimac, and this also 
will be tried in a few days, and beyond a doubt with 
much the same results that attended the Monitor tar- 
get. 

During a recent experiment a target, exactly of the 
same materials and strength as the Warrior's broad- 
side, was subjected during the whole of one day and 
part of a second to a most tremendous fire, but the 
concentrated volleys flew off a hail of iron splinters. 
The target grew almost red hot in parts, but. no mis- 
sile passed beyond its iron armor. 

The Warrior, therefoie, and iron ships were justly 
deemed invulnerable. Sir W. Armstrong ha6a letter 
in the Times explaining the principle which has ren- 
dered the last experiment successful in penetrating 
and smashing iron plates. 

The smooth bore gun has a velocity excelling that 
of the rifle gun l»y more than quarter. A smooth- 
bore gun has been made by Sir W. Armstrong, length 
fourteen feet, weight twelve tuns, and. it was tried 
against the Warrior target in presence of the Duke 
of Cambridge, the Duke of Somerset, and other high 
officials of the Admiralty and War Office. 

The first shot was 156 pounds, and was fired at a 
distance of two hundred yards, with a charge of 40 
pounds of powder. This solved all doubts ; the iron 
mass was shattered into crumbs of metal and the teak 
splintered into fibers literally as small as pins. 

An increased charge was next tried, and the shot 
passed not only through the plates, teak and through 
the inner skin, but buried itself in the massive tim- 
bers that supported the target. These two shots were 
quite conclusive as to the power of the gun. 

Sir W. Armstrong says that a gun of twelve tuns 
weight fned with a charge of fifty pounds of powder, 
will break through the side of the Warrior, or the 
strongest ship afloat. The Times remarks that no 
weapon of offence or defence seems left to us now so 
effe'etiye as a large armor-clad and veTy swift steam 
ram , 
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The British Navy and the Armstrong Gun. 

[From the London Engineer.] 

The Times insists that the exploits of the Confeder- 
ate steamer Merrimac (or Virginia, as she is really 
named by the Confederates) have reduced the effective 
strength of our own navy to two ships of war, or at 
the most to those few fighting ships which are heavi- 
ly plated with iron. It may not be easy to refute 
this conclusion, but it is certain that, for any pur- 
pose of attack upon iron-plated ships, the fate of the 
Cumberland and Congress involves the fate also of 
every one of our Armstrong guns. If there be any 
exception it must be the 150 lb. smooth-bore Arm- 
strong, which is being persistently magnified into a 
300-pounder, merely for the reason that it is intended 
to throw a bolt of that weight from it when, and 
only when, it shall have been rifled for the purpose, 
and presuming the gun does not burst in the attempt. 
A battery of 7-inch Armstrongs, throwing 110 lb. 
shot, might shower away all day upon a properly pla- 
ted ship without doing it much harm, for it has been 
incontestibly proved by the War Office authorities 
that, at the range at which naval actions are sure to 
be fought, the 68 lb. smooth bore guns have much 
greater destructive Power than the Armstrongs, even 
when firing wrought iron-shot. If wrought-iron 
puddled steel, or Bessemer or other steel shot, truly 
formed and having but a slight windage, were fired 
from a 68-pounder gun, the effect upon the iron 
plates struck would be even greater than with the 
present 8-inch cast iron shot J inch or more smaller 
than the bore of the gun, and often breaking to 
pieces upon the object struck. But the Merrimac and 
Monitor, which hammered away at each other with so 
little effect, mounted still heavier guns, the last 
named vessel mounting two of a pattern in great 
favor in the American navy, to wit : — 11-inch Dahl- 
gren guns, throwing 181 lb. wrought-iron shot. 
Now, as it has been proved by trial that the Arm- 
strongs are inferior in power to the 08 lb. smooth 
bores, and as even 11 -inch smooth bores produced so 
little effect upon a cheaply built iron plated ship, 
what could the Armstrong have done ? Nothing at 
all, unless a shot could, now and then, have been got 
into the enemy's port holes. The conclusion is obvi- 
ous that much heavier guns are required, and Sir 
Cornewall Lewis stated in the House, only the other 
night, that Sir William Armstrong had only that 
day brought forward a proposal for the manufacture 
of a gun capable of throwing a round shot of 300 lb. 
or a rifled bolt of 600 lb. This gun, of course, will 
be a wrought-iron gun. But what are we really to 
expect from large wrought-iron guns ? The medieval 
engineers made enormous wrought-iron bombards, 
one of which, 19-inch or so in the bore, lies a wreck 
on the top of Edinburgh Castle. These bombards 
appear to have burst in almost every instance. In 
1840 or thereabouts Messrs. Fawcett, Preston, and 
Co., we believe— at .any rate a Liverpool firm— made 
a large wrought-iron gun for the United States' gov- 
ernment. It was named the ( ' Peacemaker," and was 
placed on board the Princeton, whose machinery was 
planned by the now famous Swede, Captain Ericsson, 
the engineer, who, with Mr. Braithwaite, built the 
Novelty for the Liverpool and Manchester contest, and 
who has brought forward novelties ever since. Well, 
the Peacemaker was loaded and fired, and exploded on 
the spot, killing the United States' Secretary of War, 
and two or three other Government officials, who 
had assembled to witness the trial. Then we had 
Mr. Nasmyth's wrought iron gun, which broke down ; 
Mr. Mallet's mortar followed, and that gave out also ; 
then came the great Mersy gun, which soon showed 
symptoms of unsoundness ; and others of the same 
material were found, on trial, not to answer. At 
last, Lord Derby's government gave us the monopoly 
of the Armstrong gun. The smaller sizes may have 
held together tolerably well, saving the vent pieces, 
which appear to fail in all the Armstrongs, but the 
larger ones, as is becoming pretty well known, re- 
quire very careful handling to avoid accidents, and 
for their own safety, as well as that of the gunners, 
the less often they are fired the better. They do not 
generally go all at once, but several have " started" 
in the coUs, during the first trials, and the whole ex- 
perience with them thus far shows that they are lia- 
ble to early infirmity. The so called 300-pounder 
gun, made at great cost, and with a smooth bore to 
take a 106 lb. shot, has onfy fiYe'd a few rtfurids, and 



yet Sir William proposes to go on in the construction 
of still larger guns upon the same system, with allits 
uncertainties. Mr. Lynall Thomas's larg^wrought 
iron gun which threw its shot upwards of 10,000 
yards, or J miles, the greatest range, probably, ever 
attained, lies burst in two in Woolwich Arsenal, Mr- 
Whitworth's guns have burst, and it is extremely 
doubtful whether any known plan of forging wrought 
iron guns of great size can be depended upon. Even 
if they do not burst, the chase, as long as it is 
made of wrought iron, and finely grooved, must wear 
rapidly and a visit to Woolwich will soon convince 
any one how great are the difficulties in this respect. 
So far, we have confined our remarks upon the Arm- 
strong gun chiefly to the body of the gun itself. 
But the breech-screw and vent piece appear to be 
constantly failing, and if Sir William casts aside his 
breech-loading system and takes up the old plan of 
muzzle-loading, as he appears to be doing, we shall 
have very little to show for the enormous sums which 
that gentleman's career has cost the nation. It 
needs no Sir William Armstrong, come from Elswick, 
to teach us how to make wrought-iron muzzle-load- 
ing guns, provided only we keep clear of the " shunt' ' 
plan with its excessive windage. 

The Americans have for a long time made 11-inch 
guns weighing 135 cwt., and, we believe, they have 
proved very successful. If the War Office authorities 
are not yet prepared to forge their guns out of the 
solid from perfectly homogeneous steely-iron ingots 
which can be produced at less than £7 10s. a tun, 
they might, at least, invite the ironmasters to pro- 
duce large cast-iron ordnance from the best cold blast 
irons. The Americans have cast 22-tun guns with 
12 inch and 15-inch bores, throwing, the one a 425 lb. 
rifled shot, and the other a solid ball of the same 
weight. These were cast hollow and with provision 
for cooling the metal with great uniformity through- 
out the whole mass. Our stake in the matter of 
ordnance is too great to allow ourselves to be tied 
down by the prejudices if not the interests of a single 
man, who has never yet produced a really powerful 
gun. Before closing this article we would observe 
that Mr. Whitworth's 80 pounder, fired with 14 ft), 
of powder, sent its shot entirely through the4 1 -inch 
vertical iron plates on the sides of the Trusty, nearly 
two years ago. We note this fact here as bearing 
upon what we said, last week, of the Armstrong and 
Whitworth guns, to the effect that neither had ever 
sent a shot through a 5-inch plate inclined at an 
angle. This is perfectly true, but the Whitworth 
gun, offering but little resistance to the escaping 
shot, has the most nearly approached such an exploit. 



The Washington Navy Yard — Testing Heavy Artil. 
lery, &e, 
[From the Washington Correspondence of the N. Y. Times.] 
It is well known to all who have read or have 
witnessed exhibitions of gunnery in our American 
service, that one of the greatest places for testing 
heavy guns is at the Washington navy yard. A bat- 
tery has been constructed, and guns mounted, to test 
their strength, and to prove the range and elevation 
of artillery. Previous to the commencement of the 
present contest, only occasional practice was required ; 
but the exigency of the times has accelerated move- 
ments, and guns are fired daily at the battery, under 
the supervision of experienced and practical men. To 
Commander John A. Dahlgren, United States Navy, 
*>ur service is indebted for his great practical skill, his 
extensive knowledge of ordnance, and his untiring 
energy in searching out and testing every new theory 
adapted to gunnery. A more cautious man we have 
never had, which the following incident shows : 
After the success of the Monitor over the Merrimac it 
was suggested that Capt. Dahlgren should at once go 
to work and manufacture 20-inch guns. With char- 
acteristic prudence, he informed our legislators that 
such a thing could not be done without testing 
them gradually, which could be accomplished by 
increasing the size inch by inch, and by taking 
sufficient time to prove them ; but to have them made 
at once the projected size it would be highly danger- 
ous to use them. Perhaps not four in the whole del- 
egation of Senators and Congressmen know even the 
rudiments of artillery ; hence, it were better for 
them to follow the advice of a practical man, who 
has devoted nearly all his life to the science of gun- 
nerp in rtfl ffs branches. This practice Battery MotfntS 



six or seven rifled guns of various caliber, besides 
inventors have been kimdly allowed room for their 
ordnance, for the purpose of testing it. The day 
your correspondent visited the battery a new steel 
gun, manufactured at Fitch burgh, Mass., was being 
tested. It was a Sawyer 10-pounder, made for the 
purpose of testing his projectiles. Mr. Sawyer was 
present himself, and brought a number of his pro- 
jectiles of various caliber, which were fired from the 
different guns in battery. In consequence of the 
blockade of the Totomac being raised, not more than 
sixty shots can be fired per day, as vessels are con- 
tinually passing up and down, and great caution has 
to be used, Capt. Dahlgren allowing no shots to be 
fired when any vessels are in sight between the two 
points, and the consequence is that sometimes the 
gunners cannot fire scarcely once an hour between 
sunrise and sunset. When the wind does not blow 
too hard, a canvas screen or target is put up at about 
1,600 yards distance, and the firing is directed at that, 
often with great accuracy. The 9-inch Dahlgren gun 
is fired quite often with various projectiles, and every 
gun manufactured must be submitted to a thorough 
test before being placed in battery or on shipboard, 
consequently when once thoroughly tested the gun 
may be considered safe in proper hands. The old 
theory of bursting guns to test their strength has 
long since exploded, and more attention is paid to the 
casting of iron and the relative strength of gun- 
powder, which show by gradual experiments the 
safety and utility of the ordnance used. The 9-inch 
and 11 -inch shell guns are cast at the West Point and 
Fort Pitt foundries, the latter foundry turning out 
the best guns manufactured in the Union. There are 
some at the yard manufactured at the Tredegar Foun- 
dry, in Richmond, Ya., but these guns are not safe, 
and it will be remembered that most of the heavy 
rebel ordnance used at Columbus and Fort Donelson, 
which burst, were from these latter works. The 
beautiful brass boat howitzers, with wrought-iron car- 
riages, were manufactured at this yard, under the im- 
mediate supervision of Capt. Dahlgren, and for a 
light gun are the handsomest and best in the service. 
But one of the greatest objects of curiosity to be seen 
on the gun battery is the English rebel gun. This 
immense gun, which stands second in battery, was 
manufactured at the Low Moor Works, in England, 
bearing on its surface the date of 1861. It is a rifled 
iron piece, with heavy wrought band shrunk on the 
breech, and weighs something over 10,000 pounds. It 
was fired a few times at a distance of 1,700 yards, but 
there was a great variation in the shots, some falling 
as short as 1,200 yards. It has not been thoroughly 
tested, but it is the opinion of the Captain that it is 
not altogether safe, and he increases the charges very 
moderately, not firing it often. It was captured at 
the Evansport rebel batteries, and when found had its 
muzzle plugged with shot wedged, and spiked with 
rat-tail files. It is said that the workman employed 
to spike it worked two days at it, and after all did 
not do his work effectually. 

The daily practice of young men — ordnance stu- 
dents — at the gun battery, brings forth for the navy 
many scientific gunners. The gunners for the navy 
are supplied from this school, which is scientifical as 
well as theoretical, as every one has a chance of pro- 
moting himself by prompt attention to his business. 
The strictest attention to business is required, and a 
daily practice from sunrise to sunset cannot fail, in a 
short time, to make a man accurate and perfect as a 
marksman. 



The Armament of the " Merrimac." 
Capt. Blakely writes to the London Times : — '' It 
may interest your readers to know that the Merrimac 
carried 7J-inch rifled cannon, which threw bolts 
weighing 120 lbs , the charge of powder being 21 lbs." 
It will be remembered that Capt. Blakely is the 
patentee and manufacturer in England of that mode 
of making cannon first invented by Prof. Treadwell 
of this country. The core is made of cast iron or 
steel with an exterior hooping of wrought iron. A 
number of these guns have been sold to the Confed- 
erate States, and one of them was the most efficient of 
all the cannon employed against Fort Sumter. It is 
probable that those on the Merrirrtac were furnished by 
Capt. Blakely, so that his statement of their dimen- 
sions may be relied on SB being precisely accurate. The 
Parr'ott gnrrs arte cWstr'ttcTW on th*e same principle. 
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POLYTECHNIC ASSOCIATION OF THE AMERICAN 
INSTITUTE. 



The regular weekly meeting of the Association was 
held at their rooms at the Cooper Institute on Wed- 
nesday evening, April 17th, the President, Prof. Joy, 
in the chair. 

SALTING THE STREETS. 

Prof. Seely — There was one point made by Ur. 
Gardiner at the last meeting which perhaps ought to 
have been considered at our first discussion of this 
subject — that is, whether we want snow in New York 
city. In regard to that I would say that for those 
who have the means to purchase fine horses and 
sleighs, and the leisuffe to indulge in the recreation, 
sleigh-riding is a very agreeable luxury. I like it 
very well myself. But I cannot afford to indulge in 
it, and I have no doubt that in this city there are a 
thousand persons like myself in this respect to one 
who can enjoy sleigh-riding; and I think that the 
few should be willing to give way to the many. Even 
for those who have sleighs the streets are not very 
good places to ride in, and most of those who indulge 
in the recreation go into the suburbs or out of town. 
This subject has recently been thoroughly investiga- 
ted in Philadelphia. It being proposed to prohi- 
bit the use of salt on the railrods, a commit- 
tee was appointed by the city government to take 
testimony and fully investigate the matter. TheCol- 
lege of Physicians and the Board of Health were both 
called upon for their opinions, and all citizens inter- 
ested were invited by public notice to present their 
views. The testimony was very contradictory, but 
it seems to me that the preponderance is decidedly in 
favor of the practice. The strongest opinions are in 
opposition to it, but these are generally given by 
those least competent to judge. The College of Phy- 
sicians made a series of observations for the guidance 
of their judgment. Dr. Sogers tested the tempera- 
ture of the salt slush in many places, and he walked 
through the streets with a thermometer in his hand, 
carrying it about three feet above the ground. He 
found the slush but very few degrees colder than the 
snow — three, four, five and in one case eight degrees 
colder ; and the temperature of the lowest stratum of 
the air was in no case any lower than that at the 
hight of five or six feet. Both Boards gave their 
opinion in favor of allowing salt to be used, and no 
physician objected to it. 

Since the last meeting I have very fortunately had 
an opportunity of making some experiments myself. 
We had a slight fall of snow and I prepared some 
mixtures of it with salt in different proportions and 
observed the temperatures and the rate of melting. 
I placed in my laboratory 4 tin cans, all of the same 
size — 6 inches in diameter and 8 inches in hight. In 
each of these I placed 20 oz. of snow, carefully 
weighed. In one of the cans which I call No. 1, I 
mixed with the snow 10 oz. of salt, in No. 2 I mixed 
1 oz., in No. 3 one-fifth of an ounce, and in No. 4 I 
left the snow pure without any mixture of salt. It 
will be seen that in No. 1 the proportion of salt was 
50 per cent of the weight of snow ; in No. 2, 5 percent 
and in No. 3, 1 per cent, the last being about the pro- 
portion in which it is used in the streets. I tried 
the temperatures of the mixtures with a thermom- 
eter at several periods during the day, with the fol- 
lowing results : — 

A. M. P. M. 



<I15 9'45 1045 11 45 1245 145 400 Salt. Snow. 

Temp, of air, 47° 50° 52° 55° 5H° 5(i° 60° — -- — — 

Can No. 1, temp. -4" —3" —1° 18° «30" 39° 48° 10 oz. 20 oz. 

Can No.2, temp. 1' 5° 7° 18° 21° 27° 4.)° 1 oz. 20 oz. 

Can No. 3. temp. 4° 10° 22° 2«° 2S° 30° "31° Koz. 20 oz. 

Can No. 4, temp. 32° ::2' 32" 32° 32° 32° t32° Ooz. 20 oz. 

* No Snow-. + Much snow still unmelted. 

The 4 3 below zero entered in the memorandum as 
having been observed at 15 minutes past 9, A. M., is 
a mean from observations in different parts of the ves- 
sel. In some parts it was — 6°, which was the lowest 
temperature noted. The snow was unfortunately 
damp, and it was impossible to mix the salt with it 
as thoroughly as would have been desirable. It will 
be seen from the table that No. 1 was all niellcd at 
12.45, P. M., and Nos. 2 and 3 at 4 o'clock, P. M. 
When I left at 6 o'clock a considerable portion of the 
snow in No. 4 remained unmelted. The temperature 
was in this case reduced much more than it would be if 
the salt was sprinkled upon the surface of snow lying 
upon the ground. Here the salt was all through the 
mass, and could obtaiu heat only at the outside, 
while if it wa sprinkled upon the surface it would 



form a thin sheet which could readily obtain heat 
from the air above and from the ground below. This 
would alto cause the snow to melt more slowly in my 
experiment than it does upon the ground. I have 
no doubt that one per cent of salt, if judiciously used, 
will carry off the snow in one fourth of the time 
in which it would usually be removed by our win- 
ter weather. I am still of the opinion, Mr. Presi- 
dent, that the use of salt under intelligent direction, 
for the removal of snow, will tend to promote the 
comfort and health of our citizens. 

Capt. Bartlett — Mr. President, this is simply a 
question of dryness. If you wet your boots with salt 
water they will remain moist a long time, but if you 
wet them with fresh water they will soon dry. [The 
gallant Captain then cited many facts d»awn from his 
experience in the navy to show that the wearing of 
wet clothes is exceedingly injurious to health.] 

Prof. Seely — It is true that clothes wet with sea 
water will remain moist longer than if wet with fresh 
water ; but this is not the case with salt and water. 
There are salts in the sea which absorb and retain 
moisture, but chloride of sodium is not hygroscopic. 

Mr. Fisher — Mr. President, I took the ground, on 
a former occasion, that people were willing to pay 
for luxuries, and that it would be better to cart the 
snow out of the streets ; but as we have a great park 
in which the "snow is carefully kept in the best condi- 
tion for sleigh-riding, perhaps it would be best for 
those who would enjoy this luxury to go to the Cen- 
tral Park, or to the suburbs, while the snow may be 
removed as quickly as possible from the streets. [The 
speaker then made an argument in favor of using 
steam on the city railroads and on common roads] 

Mr. Eisbett — Mr. President, I appear here on the 
part of the railroads, or at least one of them — the 
Sixth Avenue. I have had a great deal of experience 
in using salt, and in attempting to clear the track 
without it. The railroads do not desire to use salt 
for their own profit, but simply for the convenience 
of the public. When the tracks are obstructed with 
snow, we are obliged to double our teams and run 
half the number of cars, thus cutting off nearly half 
of our receipts while our expenses remain the same. 
This crowds the cars and forces a great many people to 
walk when the walkinj is the most disagreeable. I 
have been up three nig'tts in succession, working day 
and night, to get the tracks clear so that we can make 
our regular trips. Nothing creates so much dissatis- 
faction as a failure to make our trips in time. 

The great number of horses that were injured in 
February, last year, were not injured by salt. The 
last time that salt was used was on the 1st of February 
and the horses were injured on the 8th. I remember 
the day very well. In the morning there was a dense 
fog, so dense that it was impossible to see across the 
street. At noon the sun came out for a little while, 
and then it grew suddenly very cold. At night it 
was some six or seven degrees above zero. Our horses 
that worked in the forenoon were uninjured, but of 
those that worked in the afternoon 61 were found the 
next morning to be lame, some in one foot and some 
in another. The injured feet were white and present- 
ed the appearance of having been frozen. 

There are men on our road who have worked many 
years, always standing in tfce water when salt is used 
to melt the snow, and none of them have been in- 
jured. I brought along one of our starters, Mr. More, 
a man of delicate health, who will give his experience. 

Mr. More — I have worked on the railroad, and for 
the last six years we have used salt for removing 
snow. I stand at the station 12 hours in the day, 
from o'clock in the morning till G at night. I used 
to be much subject to colds, but for a few years have 
been quite free from them. I think that standing in 
this salt water is a good thing for the health. 

The subject of surface condensers was selected for 
a fortnight hence, and the meeting adjourned. 

The quantity of rice consumed in the rice-eating 
countries of the East has been estimated at three 
ounces per day for each person, or seventy pounds 
per year. The population of these countries is esti- 
mated at 671,343,916 souls, and the rice crops at 62,- 
176,062,000 pounds, 50 per cent greater than the 
Indian corn crop of the United States. 

Aniline has not been obtained from petroleum ; 
thus proving that the latter does not contain benzole 
from which aniline is made. 



THE DISCOVERIES OF 1861. 



At the close of each year for several years, David 
A. Wells, A. M., has published a volume containing 
an account of all the important discoveries in science 
and art made during the year. The periodicals of 
England and the continent of Europe, as well as of 
this country, are carefully watched, and the mention 
of every new discovery is extracted. The book usu- 
ally contains about 400 pages, and a copious index 
renders it a most convenient work for reference. 

We have already mentioned the appearance of the 
volume for 1861, and we now select some of the most 
interesting of its items, which will give a good idea of 
the character of the work : — 

CRYSTALLINE STRUCTURE OP IRON INDUCED BY VIBRA- 
TION. 

The spontaneous change forged and rolled iron un- 
dergoes when submitted to continuous vibration, is 
productive of so much critical danger, especially in 
the case of railway machinery, that an investigation 
into the best means of remedying the resulting evils 
has been viewed as an engineering question of vital 
importance. Among others, Mr. Schimmelbuch, of 
Liege, has undertaken the subject, and the following 
is an epitome of his investigations : A bar of pure un- 
alloyed iron was struck by a hammer three times ina 
minute for six consecutive weeks ; at the expiration 
of this time it broke into three pieces. Before the 
experiment the bar was a good specimen of fibrous 
iron ; after, on the contrary, its fracture exhibited a 
brilliant crystallized structure, resembling that of 
antimony. 

A bar of iron alloyed with nickel, submitted to the 
same treatment, underwent no change. 

A very simple means exists of recognizing this 
changed condition of iron, so dangerous in its conse- 
quences. Pure iron, when magnetized by contact, 
loses its magnetic properties immediately the needle 
is detached. On the other hand, iron combined with 
minute quantities of some foreign body, such as car- 
bon, oxygen, sulphur or phosphorus, remains mag- 
netized. The efficacy of this simple test has been es- 
tablished by repeated experiments. — London Photo- 
graphic News. 

Under the patronage of the Austrian government 
M. Bourville has also recently instituted a course of 
experiments with a view of throwing some addition- 
al light on the subject of the induction of a crystal- 
line structure in wrought iron through vibrations. 

M. Bourville's apparatus consisted of a bent axle, 
which was firmly fixed up to the elbow in timber, 
and which was subjected to torsion by means of a cog- 
wheel connected with the end of the horizontal part. 
At each turn the angle of torsion was twenty-four de- 
grees. A shock was produced each time that the bar 
left one-tenth to be raised by the next. Seven axles 
were submitted to the trial. In the first the move- 
ment lasted one hour, 10,800 revolutions, and 34,400 
shocks being produced ; the axle, two and six-tenths 
inches in diameter, was taken from the machine and 
broken by a hydraulic press, and no change in the 
texture of the iron was visible. In the second, a new 
axle, having been tried four hours, sustained 129,000 
torsions, and was afterward broken by means of a hy- 
draulic press ; no alteration of the iron could be dis- 
covered by the naked eye on the surface of rupture, 
b it. tried with a microscope, the fibres appeared with- 
out, adhesion, like a bundle of needles. 

A third axle was subjected, during twelve hours, 
to 338,000 torsions, and broken in two ; a change in 
its texture and an increased size in the grain of the 
iron were observed by the naked eye. In the fourth, 
after one hundred and twenty hours, and 2,588,000 
torsions, the axle was broken in many places ; a con- 
siderable change in its texture was apparent, which 
was more striking toward the center, and the size of 
the grains diminished toward the extremities. In the 
fifth, an axle was submitted to 23,328,000 torsions, 
during seven hundred and twenty hours, was com- 
pletely changed in its texture ; the fracture in the 
middle was crystalline, but not very ecaly. In the 
sixth, after ten months, during which the axle was 
submitted to 78,732,000 torsions and shocks, fracture 
produced by a hydraulic press showed clearly an abso- 
lute transformation of the structure of the iron ; the 
surface of rupture was scaly, like pewter. In the 
seventh and final case, an axle submitted to 128,304,- 
000 torsions presented a surface of rupture like that 
in the preceding experiment : the cry6tal6 were found 
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to be perfectly well defined, the iron having lost 
every appearance of wrought iron. 

NEW KIND OP ELECTRIC CURRENT. 

When pure water flows through a porous body, an 
electrical current is elicited ; a fact established by ex- 
periments, saysM. G. Quincke, which maybe stated 
concisely in these terms : — 

Some thirty layers of thin silk stuff were placed 
over each other and attached over one tube of the ap- 
paratus : another tube was then adapted against the 
former, and the part separating them covered thickly 
with sealing-wax. Owing to the wide pores of the 
silk, considerably more water flowed through, under 
equal pressure, than when the clay plate was employ 
ed. The linen was used in the same manner. 

The other substances were applied in the form of 
powder, in a glass tube of the diameter of the above 
tubes. The ends of these tubes, the length of which 
varied, according to the substance employed, from 
twenty to forty-five millims., were ground flat, and 
over them were placed disks of the silk stuff spoken 
of, to prevent the flow of the fluid carrying away par- 
ticles of the substance under examination. In the 
case of Bunsen's coil, the tube was closed with plates 
thereof. 

Flatina was made use of in the spongy form, iron 
as filings. The glass had been reduced to powder on 
an anvil. Ivory and the various kinds of wood were 
employed in the form of sawdust. It was endeavored 
in vain to press water through a porous plate of wood, 
for the plate had to be luted in dry ; and on becom- 
ing moist, even if cut perpendicular to the direction 
of the fibres, it warped so much that it broke the 
sealing-wax or the tube. 

The direction of the electric current was not 
changed by adding acids or solutions of salts to the 
distilled water, but it was considerably weakened 
thereby. — Pogyendorjf s Ann. 

ELECTRICITY GENERATED BY EVAPORATION. 

Mr. Palmiere, in a note in the Cosmos (Paris), states 
that in order to obtain electricity by condensing va- 
pors, he had some water in a capsule of platina, not 
insulated, made to boil slowly. He collected the va- 
por upon a platinum refrigerator, at a hight of about 
two feet above the surface of the water, and by means 
of a condensing electroscope soon convinced himself 
that the vapor manifested positive electricity. En- 
couraged by this result, he sought to discover the ne- 
gative electricity in the capsule of platinum which 
contained the water in a state of vaporization. Hav- 
ing isolated the capsule, and put it in connection with 
a condensing electroscope, he concentrated the solar 
rays on the distilled water in the capsule by means of 
a lens about a foot in diameter. He thus obtained a 
superficial ebullition, hardly visible, and also indica- 
tions of negative electricity in the capsule. He af- 
terward varied the mode of experimenting, and op- 
erated on different liquids. 

WHAT IS HEAT LIGHTNING ? 

The flashes of lightning often observed on a sum- 
mer evening, unaccompanied by thunder, and popu- 
larly known as "heat-lightning," are merely the 
light from discharges of electricity from an ordinary 
thunder-cloud beneath the horizon of the observer, 
reflected from clouds, or perhaps from the air itself, 
as in the case of twilight. Mr. Brooks, one of the 
directors of the telegraph line between Pittsburgh and 
Philadelphia, informs us that, on one occasion, to 
satisfy himself on this point, he asked for informa- 
tion from a distant operator during the appearance of 
flashes of this kind in the distan t horizon, and learned 
that they proceeded from a thunder-storm then raging 
two hundred and fifty miles eastward of his place of 
observation. — Prof. Henry. 

MAGNETIC PHENOMENA. 

M. Ruhmkorff has the following notice in the 
Comptes-Eendus, vol. 1, p. 166 : — " If a stay (bride) of 
soft iron be pressed against one of the poles of an ar- 
tificial magnet, the soft iron is observed to become 
hard, and it is more difficult to file. If the stay be 
removed, it loses its hardness and resumes all the 
properties of soft iron." 



There is a native California wheat, the kernels of 
which are about three times larger than the common 
kind. It shape is more like a ryekernel, being longer 
in proportion to its breadth than common wheat. It 
ripens very early, grows from five to six and a half 
feet high, and has heads averaging ten inches long. 



MATBEBBT'S CABTBIDGE. 



The usual mode of loading muskets in modern war- 
fare is for the soldier to bite off the end of his cart- 
ridge, pour the powder into his gun, then insert the 
bullet and ram it home with the ram rod. Quite 
serious evils are found to result from the practice of 
biting off the cartridge ; portions of the powder will 
scatter into the soldier's mouth in the excitement of 
action, the niter in which is sure to produce sores ; 
while the repeated biting of dry paper added to 
the dust and fatigue of the battle excite an almost 
intolerable thirst. We recently called the attention 
of inventors to this subject, and we now illustrate 
one of the best intentions that has been called out 
by our suggestion. It consists of a very slight modi- 
fication in the cartridge as ordinarily constructed. 
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This cartridge is made of paper with the base per- 
fectly flat as represented in the engravings, of which 
Fig. 1 is a horizontal section of the cartridge and 
Fig. 2 a perspective view. Through the base a hole 
is cut of a size nearly as great as that of the base, 
and this hole is closed by a disk of peculiar construc- 
tion, represented in Fig. 3, and at a a, in Figs 1 and 
2. Two disks of moderately stiff paper, each cut 
with curved radiating divisions as shown in Fig. 3, 
are attached at the center to a light wooden pin, b. 
This disk is a little larger than the hole and after it 
is pressed into the cartridge it expands by its own 
elasticity and closes the opening. The cartridge may 
now be rammed to its place in the gun, and when the 
pin, b, strikes the bottom of the bore, it will force 
the disk inward and permit the powder to flow out 
so as to be fired by the cap. 

Besides obviating the evils spoken of, this cartridge 
effects a notable saving of powder. In tearing open 
the ordinary cartridge a few grains of powder are fre- 
quently spilled upon the ground, but with this im- 
provement all is poured into the gun. The saving of 
only a few grains to each cartridge, in all the mil- 
lions that are used, is a matter of no small impor- 
tance. 

Application for a patent for this invention has 
been made through the Scientific American Patent 
Agency, and further information in relation to it 
may be obtained by addressing the inventor, J. C. 
Mayberry, at White Eock, 111. 

The Atlantic Telegraph. 

[From the London Mechanics' Magazine.) 

Several months ago we called attention to this most 
important enterprise as being in a condition, solely 
for want of the means of raising capital for its com- 
pletion, which was anything but creditable to a coun- 
try so familiar as ours with contention against phys- 
ical difficulty ; and we then indicated it was one of 
those peculiar works to which the moderate and well- 
guarded aid of government would be specially appli- 
cable. We are extremely glad to see that a move- 
ment is now being made in this direction. The 
government of the United States, stimulated no doubt 
by the forcible manner in which recent untoward 
events have brought before them the necessity for 
rapid communication with Europe, and by conscious- 
ness of the lapse that has been committed in remain- 
ing torpid so long, while the means of realizing that 
communication in the most perfect manner has lain 
at the very door, have addressed a special dispatch to 
their Minister here upon the subject. They express 



a warm desire to co-operate with the government of 
this country in such financial or other arrangements 
as shall secure the means of bringing once again, and 
this time permanently, we trust, into action that 
wondrous agency which in 1858 startled the whole 
civilized world by its successful though short-lived 
operation. 

The American government do not stop even in 
their desire to cooperate with Her Majesty's govern- 
ment in the establishment of this good work. Not- 
withstanding that the most practicable route will 
give possession to Great Britain of the entire control 
of the cable at both ends, they desire to enter into 
engagements whereby the Atlantic Telegraph and its 
communications shall be guaranteed from all violence 
and wilful damage, even in the untoward event of a 
war between the two countries. 

Conduct so unselfish and so courteous can surely 
meet with but one response from the British Cabinet. 
We feel that Parliament, with scarcely a dissentient, 
would agree to the small amount of risk that has 
been named as sufficient to resuscitate this enterprise 
in conjunction with America. We believe we are 
right in stating that it has been intimated that a 
guarantee, under careful regulations, of about 2 per 
cent from each government on a capital of £700,000 
would suffice upon which to raise the entire amount. 
Even this small guarantee, we believe, would never 
be called upon for a shilling. The blunders and mis- 
management that have characterized several of these 
deep sea cables which have proved failures have been 
so fully discussed in these columns that we need not 
further allude to them than to say that these evil 
days are now happily passed away, as we trust, for 
ever. That good and durable cableB can be made, 
and laid, and worked in permanence, the Teulon- 
Algiers and Malta and Alexandria lines attest. Messrs. 
Glass, Elliot & Co. have just published a list of the 
lines made and laid by them, which shows that every 
cable which that firm has ever made and laid is at 
this moment in active operation, except two inconsid- 
erable lines recently broken by anchors, which can be 
repaired with the greatest facility. 

The long time that has elapsed since the original 
cable gave way, has been turned to good account by 
the Atlantic Company in the investigation of all the 
circumstances attending deep-sea cables ; memberBof 
the company, among whom were the chairman and 
late Secretary, were chosen by the government as 
members of the commission appointed by the Board 
of Trade to examine and report upon the whole sub- 
ject ; and these circumstances, in combination with 
the vast improvements effected by the Gutta-percha 
Company in the preparation of their insulating sub- 
stance ; the invention of other substances of a similar 
character, said to be even superior to that material 
when sufficient time shall have elapsed to test their 
durability in the sea ; and the continually-increasing 
experience of contractors in laying cables, lead to a 
well-grounded belief that the next attempt to span 
the Atlantic ought to be and will be a perfect success. 

It would be idle to dwell upon theenormousresults 
that woula arise to the benefit of commerce, of gov- 
ernment and of civilization generally, from the con- 
stant and regular flow of instantaneous communica- 
tion between Europe and America. The connection 
of the Foreign, Colonial and War Offices, and of the 
Admiralty, with their respective correspondents on 
the other side of the Atlantic would, without any 
other consideration, perfectly j ustify our government 
in extending their warmest aid, consistent with pru- 
dence, to the carrying out of the Atlantic Telegraph 
Company's enterprise in the best manner, and at the 
earliest practicable period. 



In the ruins of Herculaneum the excavations are 
carried on actively. Toward the latter end of Decem- 
ber last two lions were found in that town, half a 
metre long, and carved in marble. The style was 
Grecian, of a high order of art. Other interesting 
objects have been recovered, such as fragments of 
buried wooden furniture, chairs, boxes, coffers, con- 
structed of bamboo or cane, grindstones, &c. 



Shoddy is made of old carpets and blankets, and is 
frequently mixed with long wool and spun into fill- 
in g. Noils is a name for the short wool which is 
combed from the long wool when the latter is em- 
ployed for making worsted and kerseys. 
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The Philosophy of Projectiles — Large and Small Shot 
—Shells and Solid Shot. 

Messrs. Editors : — Perhaps there is just now no 
other subject of so much interest to the mechanical 
philosopher, and to the country, as that of improve 
ments in gunnery. While this subject occupies the 
p ublic mind, I will point out what appears to be an 
error in the direction of those improvements, and 
will attempt to show that they are tending toward 
the use of projectiles that arc proportionately too 
heavy to produce the greatest effect. 

For a gun of over 6-inch caliber I do not believe it 
possible that a shot of greater length than one diam- 
eter, or of heavier metal than iron can in any case 
be the most efficient, and for a gun of over 10 inch 
caliber a round shot of iron, if solid, is too heavy to 
give the best results. 

In trying to show the truth of these propositions, 
I hope to be pardoned for using a style of illustration 
rather more familiar than scientific. I enter upon 
controverted ground and will try to make myself 
fully understood. 

While attempting to prove that solid shot of over 
6 inches diameter and of greater length than one 
diameter, or of heavier metal than iron, is too heavy 
to be projected from a gun with sufficient velocity to 
attain either the longest range or be the most effec- 
tive at short range, I respectfully call the attention 
of your Chatham, C. W., correspondent, who in his 
letter, published in the Scientific American of April 
12th , advocates the use of lead for cannon balls of every 
size. And let me also ask the attention of all who 
are disposed to censure Capt. Dahlgren's caution in 
forbidding the use of the solid wrought-iron shots in 
the large guns on board the Monitor. 

Now to proceed with the argument. 

We will first suppose a gun of one-inch caliber and 
of sufficient strength to permit the firing of round 
shot, at a given high velocity. To produce this 
velocity the projecting force acts upon one circular 
inch of surface, and drives before it two-thirds of an 
inch of solid metal. A ball being equal to a cylinder 
of the same diameter and two thirds of that diameter 
in length. Next we suppose a two-inch caliber and a 
round shot to correspond, in which case we have a 
surface equal to four circular inches for the action of 
the projectile force. This ball, however, when re- 
duced to a cylinder is double the length of the first, 
so that we have here twice the amount of metal for 
each inch of surface, and to impart to it the same 
velocity we must double the pressure. This double 
pressure7if applied to the one-inch gun, would re- 
quire the strength of that gun to be doubled, and when 
applied to the two-inch caliber, where the diameter is 
doubled it requires four times the strength of metal. 
This proportion holds good for every size of gun. 
When we double the diameter of a ball we quadruple 
the amount of surface exposed to projectile force, and 
double the weight of metal to be projected by each 
inch, and,' as a consequence, double the pressure is 
required to impart a given velocity, and four times 
the strength of gun to bear it. 

When we apply this principle to a cannon ball of 
twelve inches diameter we have a surface of 144 inches 
for the action of the force, and eight inches as the 
length of cylinder the ball will make, or eight inches 
of metal to be projected per each inch of surface. 

With this idea let us return to the small gun, and 
I submit to the judgment of every gunner whether 
this eight-inch bolt of iron is not at least sufficiently 
heavy. Can we conceive of a force acting upon a 
single inch of surface that would eject this mass with 
a velocity equal to that attained by a shot from one 
of our best rifles, or that would throw a bolt of lead 
of equal size with greater force than one of iron. 
Indeed, when viewed in this light even the iron bolt 
appears so heavy as to render it impossible to burn a 
sufficiency of powder, in so small a chamber, to pro- 
ject it with any great velocity. And yet the same 
pressure required to impart to this shot any given 
velocity is required to give the same velocity to a 
twelve-inch round shot ; the only difference being in 



the area of surface, in which they bear the same rela- 
tion to each other as the squares of their diameters. 

For firing this bolt, the small gun would require 
twelve times the strength necessary for firing a one- 
inch round shot, and for firing the twelve-inch ball 
the gun must be twelve times this strength, or 144 
times the strength of the small gun using the round 
shot. 

This is calculating upon the usually-accepted the- 
ory that the strain on a gun is in proportion to the 
diameter of its caliber, when, in truth, it may be in 
proportion to the diameter of the center of strength 
of the metal, which varies with the thickness. 

These considerations are perhaps sufficient to sat- 
isfy most minds that a round iron shot is at least heavy 
enough for a twelve-inch gun, but those not yet con- 
vinced can go further, and suppose a bolt, for a 
twelve-inch gun, equal to two round shots, and apply 
this to the one-inch gun. We have then a shaft six- 
teen inches in length, equal to twenty-four balls 
corresponding with the caliber of the gun. When 
thus presented the common sense of every one must 
reject it. 

It must be remembered that the effect of a shot 
depends more upon its velocity than upon its weight, 
the vis viva, or force of impact increasing only with 
the weight directly, but as the square of the velocity ; 
so that if we double the weight, we but double the 
force, while if we double the velocity we quadruple 
the effect. But if we loose half the velocity by 
doubling the weight we have lost one half the force. 
So much for the theory. 

But the principles here advocated do not rest alone 
upon unsubstantiated theory. They may almost be 
said to have been demonstrated by experiment, for in 
all the tests that have been made of the effect of shot 
on heavy iron plates, I believe nothing has yet been 
found more destructive than round iron shells filled 
with materials much lighter than iron ; and in no 
single instance have elongated bolts given the results 
confidently anticipated by their advocates, and the 
larger the guns used the greater has been the failure. 
In the experiments made at Shoeburyness, England, 
in October, 1861, to which you allude on page 212 of 
your current volume, shells filled with sand, weighing 
perhaps not over 50 fcs., fired from 68- pounder 
smooth-bored guns, proved as destructive on the 
massive plates as solid bolts, weighing 200 lbs., fired 
with 16 fcs. of powder from 100-pounder Armstrong 
guns. 

There is, however, still another point of some im- 
portance to be considered. It is claimed that a much 
longer range may be attained with the large shot. 
To this I answer, that experiments with large guns 
have not yet proved the justice of such claim. In 
our army and navy practice we throw shells as far as 
solid shot ; and I venture to predict that for very 
heavy ordnance, such as now proposed by the Navy 
Department, shell will be the most effective form at 
any range and for every purpose. They can be pro- 
jected at a velocity that will more than compensate 
for the greater atmospheric resistance. As regards 
this resistance the difference between the round shot 
and the bolt is not so great as might at first be sup- 
posed. The axis of the long shot does not long re- 
main parallel to the line of flight, but retaining the 
plane of the gun from which it was fired, it, on the 
descending curve of its course, is thrown across the 
line at a continually increasing angle, until its dis- 
placement becomes more than that of the round shot. 
And furthermore, it must be remembered that the 
resistance to a large ball is not in the same proportion 
as to a small one. That while the weight, and conse- 
quently the vis viva of a flying ball, increases as the 
cube of the diameter, the increase in resistance is but 
as the square. And while a ball of one-inch diame- 
ter, containing but one spherical inch of metal, dis- 
places an area of one circular inch of air, and a ball 
of twelve inches diameter an area of but 144 inches, 
although the latter contains a mass of metal equal to 
1,728 of the former, showing the resistance to the 
large ball to be but one-twelfth of what must bo 
overcome by the small one, in proportion to weight. 
So the best shape for avoiding atmospheric resistance 
appears to be of much less consequence to a large 
than to a small shot. A ball of wood; with a diame- 
ter of twenty inches, though weighing but half an 
ounce to the cubic inch, would, with the same veloc- 
ity and elevation, sustain the resistance longer and 



attain a greater range than a common musket ball of 
lead. 

It then appears, both from theory and experiment, 
that, for all guns over 32-pounders, a sphere is the 
best shape for a shot, and that iron is a heavy enough 
metal, and too heavy for solid shot for a 200-pounder. 

To make a shot effective it must have velocity, to 
give it velocity it must have surface for the force to 
act upon, for even gunpowder is not omnipotent. To 
give sufficient surface to a ball, when large, it must 
be made hollow and filled with a substance lighter 
than iron. The less elastic the filling the more effec- 
tive will be the shot. 

Carrying out these principles, I have no doubt that 
a round shell of twenty inches diameter, containing 
some 500 or 600 fcs. of iron of sufficient tenacity, and 
filled with sand, or with water, can be fired from a 
gun of forty tuns weight with sufficient force to crush 
in the side of any iron clad vessel that has yet en- 
tered the imagination of the boldest projector. 

Hoping these views of the subject may tend, in 
some slight degree, toward giving the right direction 
to experiments, I submit them to your readers. 

E. S. WiCklin. 

Washington, D. C, April 16, 1862. 



History of Turbine Water Wheels. 

Messrs. Editors : — A large number of inventors in 
the United States claim to have made new and im- 
portant inventions in the construction of turbine wa- 
ter wheels, but none of the wheels which they have 
produced are useful unless the vortical motion of the 
inlet water is obtained in shutes, or guides, under 
the full pressure of the head. The water guides must 
be so arranged as to make the water assume a direc- 
tion coinciding with the rotation of the wheel, and 
then discharge at an angle of 180° to that of the wa- 
ter entering the wheel, whether the discharge be at 
the center, periphery, bottom, top, or at any angle 
that may be chosen. The result is, in fact, the same 
in all other cases, the intention being to produce the 
full and united powers of the centrifugal lorce witb. 
the reaction of the water on leaving the discharging 
orifices of. the wheel, let it be dons by spiral chutes, 
circular guides, involute chutes, spiral spouts or heli- 
cal guides. All such guides are intended to produce 
the same result, and do in fact produce the same re- 
sult, to a greater or less degree, according to the me 
chanical construction, proportions and arrangements 
adopted by each builder. This has been clearly de- 
monstrated by the Fairmount tests, in Philadelphia. 

The Messrs. Parker were the first and original in- 
ventors of the turbine water wheels, and also of the 
draft boxes — their invention being the result of cir- 
cumstances which almost compelled them to seek 
some new water motor for their mills. Necessity 
caused them to engage in their experiments on reac- 
tion wheels, which resulted in the accidental discov- 
ery of the advantages of the vortical motion of the 
water, and the application of the same to reaction 
wheels. This was the discovery which has resulted 
in the production of the many turbines now in so 
general use in this country. 

Austin Parker conceived the idea of the draft box, 
which is, without doubt, the most important and 
valuable discovery in the principles of hydraulic mo- 
tors ever made, and the Scientific American is the 
only scientific journal that has ever given the full 
credit to the Messrs. Parker for this valuable discov- 
ery. 

After the first Fourneyron wheel had been aban- 
doned in Philadelphia, Uriah A. Boyden, Esq., of 
Mass., took hold of it and became very celebrated for 
his knowledge of and success with the Fourneyron 
turbines, but from their great complication, and the 
very great cost of construction, they are only used by 
large and wealthy manufacturing corporations in the 
Eastern States. Mr. Boyden has never used the draft 
boxes in connection with the Fourneyron turbine, he 
preferring to set the wheel down below the level of 
the tail water, and prepare a costly pit. Another se- 
rious difficulty with them is to get a step to stand 
the great pressure and friction of the wheel. 

The Jonval turbine is also a complicated machine, 
and, although not as costly in its construction, the 
difficulties of getting a step to stand is greater than 
with the Fourneyron turbine, but as they are always 
used in connection with the draft boxes they are much 
easier got at, and more readily repaired, and are, u.n- 
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questionably a preferable motor, both in coefficient of 
effective power and in mode of construction, and, 
although they are liable to the same objections as the 
Fourneyron wheels, of being easily broken or stopped 
up by blocks getting into them, yet they are much 
easier repaired. 

The Parker turbines, although they are not quite 
as efficient as the Jonval turbines, yet from their ex- 
treme simplicity they are relieved from objections 
that can be urged against other turbines. They are 
not liable to get out of order nor wear on the vertical 
step. When used on a horizontal shaft — which is de- 
cidedly preferable in almost all cases — they are so 
simple in their application to the machinery that the 
actual power given to the machinery is really as great 
as that of the Fourneyron or Jonval turbines, and 
the cost of construction not generally near so great. 

There are many builders of turbines who do not 
understand the subject. Their wheels do not yield 
over fifty or sixty per cent, whereas similar wheels 
built by persons of scientific and practical attain- 
ments, yield at least seventy-eight, eighty-five and 
ninety per cent ; hence it is that there is such a di- 
versity of opinions by our people relative to the va- 
rious turbines — some condemning them, others prais- 
ing them. 0. H. P. F. 

Wrought-Iron Manufacture. 

Messes. Editors : — In your issue of the 12th inst., 
under the heading, " Manufacture of puddled wrought 
iron direct from the ore — anew process," you very 
truly say that " every improvement in its manufac- 
ture, whereby its cost is reduced, is of general impor- 
tance ;" but in your statement that the process car- 
ried on at the works of Mr. Rogers is new, and " en- 
tirely different from any other," is not so true, as 
you can find by referring to the patents of the very 
parties who you say have had " partial success in 
some instances, and many failures in others ;" in fact, 
you will find, by referring to your own columns, Vol. 
VIII. (old series), page 171, that the process in use at 
the works of Mr. Rogers is not new by any means. 
Mr. Rogers may have invented an apparatus by which 
he can carry on the process of deoxidizing iron ores. 
If so, and if it shall be practically proved that it does 
the work better,, more economically, and is more per- 
manent than any other, he has made a valuable dis- 
cover} , which should be adopted generally, and, no 
doubt, will be, for I think the manufacture of wrought 
iron is soon to be enormously increased in our coun- 
try ; but before Mr. Rogers can expect to have his 
plan of deoxidizing adopted, the iron men will re- 
quire more light than you have given them, in the 
article referred to above. The object of this commu- 
nication is to get the additional light recorded in your 
valuable journal, which, of course, Mr. Rogers will 
not object to. 

You didn't tell your readers of what the cylinder, 
U3ed by-Mr. Rogers in deoxidizing his ores, is com- 
posed ; but, from what you did say, I come to the 
conclusion that it must be made of wrought iron. If 
I am correct in my conclusion, I would ask what 
will be the effect of keeping the cylinder at a red heat 
continually, which must be from 1,000° to 1,200° 
Fah.? Will it not oxidize and scale sufficiently to 
inake it unserviceable very soon ? Any blacksmith 
will tell you that must be the result. 

Mr. Ronton, who, no doubt, is one of the parties 
you refer to as having been partially successful, first 
used iron cylinders, set in a vertical position, to con- 
tain the ore while being deoxidized, and he applied 
the heat on the outside of the cylinders, the same, as 
you say, Mr. Rogers does. Mr. Renton found, in a 
short time, that the constant high heat soon so oxid- 
ized his cylinders as to make them entirely useless, 
and consequently the use of iron was abandoned. 
Mr. Rogers may have some way to make his cyl- 
inder proof against their liability to oxidize ; if so that 
is important. 

You say, " the object of this roasting operation is 
the deoxidization of the ore, out of contact with the 
atmosphere." This is nothing more than was done 
by Harvey, Satter and Renton. You also say, " the 
impureties in the ore melt in the puddling furnace, 
are separated from the iron, and flow down into the 
spue hole in the form of slag." The same was tho 
result with the plan of Harvey, Satter and Reaten, 
and, if I mistake not, the plan of Harvey and Satter 
had a provision for getting rid of the deleterious sul- 



phur and other gases, generated by the deoxidization 
process, that neither Renton nor Rogers has, and 
which would seem to be a very important matter. 
You further say, at the works of Rogers " no skilled 
laborer is required, except at the puddling furnace." 
The same is the fact with regard to the plans of Har- 
vey, Satter and Renton. 

To sum up the matter, I cannot see that Mr. Rogers 
can have invented any thing regarding the matter, 
except, perhaps, the screw in his cylinder, and, may 
be, some new plan of revolving it. 

I have no disposition to do Mr. Rogers any injus- 
tice in the foregoing remarks, and do not believe I 
have, but if it shall subsequently be proven that I 
have I will with pleasure own up. My only aim is 
to combine and place on record all the facts possible 
regarding a matter I consider vastly important to the 
iron manufacture of our country. 

Monitor. 

New York, April 18, 1862. 

— , m ^ » — — — 

Still Another Answer to " A Young Miller." 
Messrs. Editors : — In your issue of March 22d 
'• A Young Miller " asks some questions on the sub- 
ject of milling, to wit : "A burr millstone 3 feet 10 
inches in diameter, and of medium quality, as regards 
pores or openness, as termed by millers, making 135 
revolutions per minute, what amount of draft should 
the furrows have, and what should be the number of 
furrows, what their shape, &c, to suit 16 feet length 
of bolting reel. 30 inches in diameter, one-half No. 9 
cloth, balance No. 10 ? How much ought such to 
bolt per hour ordinary grist flour ? Is a circular as 
good as a straight fuirow ? Should said stone be 
faced to the eye ?' ' 

In regard to draft, with the motion stated, my ex- 
perience would lead me to use 1 { inches to the foot, 
measuring to the first edge of leading furrow, in 
straight dress, with 13 divisions or quarters with 3 
furrows each, making 39 in all. But to bring a stone 
of this description to its proper working capacity it 
requires mors motion, from 200 to 225 revolutions 
per minute, m which case I would use l\ inches draft 
per foot, the leading furrow to be 1} inches in width 
at the periphery, and 1J inches at the draft circle ; 
the first land 2 inches wide at periphery, \\ inches 
wide at the point nearest the eye ; second furrow 1} 
inches wide throughout. Second laud same as first ; 
third furrow same as second — the furrows at the back 
edge to be a little deeper than a kernel of the grain 
to be ground, to be brought up as true as possible to 
the first or feather edge, which should be the depth 
of a good heavy crack with a sharp pick, not to be 
again sharpened until the furrows require to be deep- 
ened. I find this a better practice than dressing the 
feather edge whenever the face is sharpened or cracked. 
The furrows should be as smooth as possible, in order 
that the grain should come to the surface of the stone 
with the greatest facility. If the feather edge is kept 
sharp it cuts the bran when the wheat is ground 
properly. If the furrows are rough the flour will be 
harsh and specky. If the No. 9 cloth is placed upon 
the head of the reel, the No. 10 cloth followed by 
proper numbers for middlings, &c , it should bolt 
from five bushels to 10 bushels per hour, but if the 
reel should be enlarged to 40 inches in diameter, the 
size for grist work, with the length given, it would 
bolt from ten to twenty bushels per hour. The di- 
mensions of the bolt given in the query are too small 
for capacity of the stone stated. Bolts should always 
be constructed to correspond with the capacity of the 
stone, in order to secure a uniform quality of work. 
In this very particular many grist mills fail by having 
their bolts on a too limited scale. In my experience 
I have found that all straight furrows grind cooler 
than circular ; the greater the circle the warmer the 
meal, owing to the great draft at the eye and also at 
the skirt. There have been a great variety of circu- 
lar dresses invented, but I have never seen any that 
would evenly distribute the meal over the fuce of the 
stone when grinding ; unless this is done it is diffi- 
cult to keep the stone in proper condition. The 
great draft at periphery has a tendency to take from 
that part its proper portion of meal ; as a consequcnoe, 
small particles of grain are discharged without being 
properly ground, making a large proportion of mid- 
dlings, and often much passes off into the feeds, 
being too large to pass through the middlings cloth. 
Another consequence of the great draft of the skirts 



is that having less than its proper portion of meal 
between the stone brings them to greater wear by 
rubbing against each other. This is especially the 
case unless the runner is perfectly balanced, soon de- 
stroying the sharp, cutting edge necessary to grind 
wheat properly. When taken up to be again dressed 
the face is often found low and glaced, while the 
breast and eye are high and require facing with the 
picks. During the past season I have had occasion to 
take the circle dress out from two run of stone, 4 
feet 2 inches in diameter, and replace it with the 
straight furrows. There were 36 furrows, 18 leading 
ones, 1-inch draft to the foot, furrows on 6-foot cir- 
cle, lj r inches in width. That substituted 13 divisions, 
of 3 furrows each, l 1 inches draft to the foot — in 
other respects similar to the dress heretofore de- 
scribed. There was a decided improvement in the 
quality of flour. The yields were greater ; also 
larger quantity ground — from 80 to 100 barrels of 
flour per day, to each run, while running ; the yields 
being less than a barrel from 4J- bushels of wheat ; 
the flour being fully up to the various qualities of 
Michigan flour. 

I am well aware that it is impossible to lay down 
definite rules in regard to millstone dresses, as there 
is such a great variety of qualities of wheat as well 
as stone, each of which requires to be treated differ- 
ently. For spring wheat I do not use so much draft 
as for winter wheat, as it wilt bear to be under the 
stone longer than winter wheat, being of a more 
harsh, flinty nature. If the stone is faced to the eye 
I find that the flour has a soft, unnatural feeling, as 
though mixed with water or grease, caused by being 
ground too suddenly, and also by being deprived of 
air, which is necessary to proper grinding. By dress- 
ing off the face from the point ot the second land 
gradually deeper, toward the eye, where it should be 
about the depth of one-fourth the diameter of a ker- 
nel of wheat, the grain is gradually crushed and di- 
vided, leaving to the remainder of the stone its 
proper work, namely, to separate the flour from the 
bran and reduce it to the proper degree of fineness. 

Old Miller. 

Ann Arbor, Mich., March 31, 1862. 



Stationary and Floating Revolving Iron-Clad Batteries, 
Messrs. Editors : — In the Scientific American of 
April 19th Mr. A. G. Johnson, of Troy, N. Y., states 
that Mr. George Vanderheyden, of that city, invented 
and reduced to writing, in 1847, a well-matured plan 
for a revolving turret and battery, composed of iron. 
If, by the use of the word "invented" Mr. Johnson 
claims for his client the first discovery of a revolving 
turret for this purpose, and the only evidence he pro- 
duces of it is the record he refers to, he may, by a 
very cursory examination of the records of the Patent 
Office, discover his mistake. To say nothing at this 
time of the claims of Capt. Ericsson in this respect, 
Mr. T. R. Timby, of Worcester, Mass., filed in the 
Patent Office like claims as early as the year 1843 — 
four years before Mr. Vanderheyden did himself and 
the public a similar service. An admirably-developed 
fortification of this kind, gotton up by Mr. Timby, is 
now on exhibition at the Treasury building, in Wash- 
ington, a peculiar feature of which is that all the 
guns are discharged by electricity, and at the option 
of the person directing the movements of the turret, 
in a single line of fire. Scarcely any thing in the 
way of land fortifications can be conceived of more 
perfect in its character, and we can readily conceive 
that if stationary fortifications should hereafter be 
considered desirable the plans of Mr. Timby would 
meet with much favor. The real question at issue 
now is between stationary and floating fortifications, 
and not who is the original discoverer of a principle 
so old as possibly to be bejond the reach of any pat- 
entable process so far as the principle itself is con- 
cerned. The immediate want of the nation evidently 
is effective floating batteries or armor-clad vessels, 
and if Mr. Vanderheyden or any other ambitious in- 
ventor can facilitate the operations of the govern- 
ment in this respect they will be indorsed as public 
benefactors by anticipation. W. L. B. 



The London papers state the iron plates employed 
for casing the war vessels in the French navy are far 
superior to the iron plates made in England. 



In the month of March 12,250 rifled muskets were 
made at the Springfield armory. 
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Improved [Carbureting Apparatus. 
It has been repeatedly stated in our pages that the 
illuminating power of ordinary gas may be consider- 
ably increased by mixing with it the vapor of hydro- 
carbons which are rich in carbon — like those that 
constitute naphtha ; and we have described some de- 
vices for mixing these vapors with illuminating gas. 
The principal difficulty encountered, results from the 
fact that the vapors condense at ordinary tempera- 
tures and thus fill the pipes or vessels with an oily 
liquid. Some inventors have attempted to overcome 
this by keeping the gas warm after the vapor was 
mixed with it until it 
. was burned, but the plan 
which we here illustrate 
is designed for the op- 
posite purpose of cool- 
ing the gas before it is 
brought to act upon the 
naphtha. As naphtha is 
composed of several hy- 
drocarbons of diff eren t 
degrees of volatility, if 
the gas is cooled before 
it is brought in contact 
with it the presumption 
is that only those por- 
tions will evaporate that 
are sufficiently volatile 
to retain the gaseous 
form, and thus all con- 
densation in the pipes 
will be avoided. The plan 
adopted for cooling the 
gas is to pass it through 
a long labarynthine pas- 
sage formed by placing 
a series of cylinders one 
within another, with an- 
nular spaces between 
them. 

R A vertical section of the 
cooler is shown at A, Fig. 
1, and a horizontal sec- 
tion on a smaller scale in 
Fig. 2. A represents a 
close sheet-iron cylinder 
with the gas pipe, /, for 
the induction of the gas 
entering through the 
center of the bottom. — 
Within the cylinder, A, 
are placed a series of 

smaller cylinders, a a a, one within another, and 
these are covered by a plate, b. Openings, d dd, are 
made through the sides of these cylinders alternately 
through opposite sides,as shown, so that the gas en- 
tering at the center of the innermost may circulate 
throughThe annular spaces, c c c c, in the directions 
indicated by the arrows, and may finally pass around 
the edge of the covering plate, 6, into the space, e, 
in the upper part of the cylinder, A. Naphtha is kept 
in the lower part of cylinder, A, so that the gas may 
here be mixed with some portion of its vapor. 

From the upper part of the vessel, A, the gas 
passes to the vessel, B, which is called the carbu- 
retter. This vessel is filled with a porous material 
g, which is kept constantly saturated with naphtha by 
capillary attraction, exposing a large area of evapora- 
ting surface to the gases it passes through. The gas 
leaves the apparatus by the pipe, q. 

Any suitable porous substance may be used for 
filling the cylinder, B, but the inventor prefers that 
which is sometimes used for filters, and is known as 
porous carbon. To make this, take of cannel coal, 
pulverized, 12 parts ; pumice stone, pulverized, 8 
parts ; asbestos, pulverized, 2 ; sawdust, pulverized, 
14 ; coal tar, 4. Mix and mold into proper form 
to fit the interior of the carbureter, B, and calcine at 
a white heat. 

The construction of this apparatus furnishes a con- 
venient means for introducing a valve to vary the 
opening with the variation of pressure, and thus to 
regulate the flow of the gas. The induction pipe,/, 
rises above the surface of the naphtha in the cooler, A, 
and is covered by an inverted cup, k, which floats 
upon the liquid. A valve stem, t, passes through 
the axis of the cup, to which it is rigidly secured. 
Upon the lower end of this valve stem is the valve,,;', 



which is larger than the opening in the upper end of 
the pipe, /. It will be seen that any increase of 
pressure in the gas will raise the floating cup, k, and 
will thus carry the valve, j, nearer the upper end of 
the pipe,/, diminishing the opening, and obstructing 
the flow of the gas. By properly adjusting the di- 
mensions of the parts, this diminution in the opening 
may be made to lessen the flow to the same extent 
that it is accelerated by the increased pressure ; and 
thus the discharge of the gas may be rendered uni- 
form. The passage of the gas from the cup, k, is also 
regulated by a register valve, by means of which the 



The patent for this invention was granted through 
the Scientific American Patent Agency, March 4, 1862, 
and further information in relation to it may be ob- 
tained by addressing the inventor, John A. Basset, at 
Salem, Mass. 




BASSETT'S CARBURETING APPARATUS. 

size of the openings, 3 3 3, may be varied at plea- 
sure. 

Provision is made for giving notice whenever the 
naphtha in the vessel, A, becomes so nearly exhausted 
as to require replenishing. This is done by so nearly 
cutting off the flow of the gas as to materially dimin- 



M}.2 




New Submarine Battery. 
The Boston Journal states that the government has 
contracted with certain parties in that city to build 
an iron gunboat of between 600 and 700 tuns, to be 
furnished with Woodbury's Submarine Battery. The 
vessel will be one hundred and thirty-six feet 
long and thirty feet beam, 
and will be built of 
iron in the most substan- 
tial manner. She is to 
be built at the Atlantic 
Works, East Boston, and is 
to be finished, ready for ser- 
vice, in from four to five 
months. The experiment 
of firing under water was 
tested at Simpson's dock at 
East Boston on the 10th 
ult. 

This submarine battery 
is described as follows : — 
The vessel is to be iron- 
clad and of sufficient tun- 
nage to carry a gun at the 
bow, one at the stern and 
as many as desirable amid- 
ships. The vessel in action 
will lie alongside of her 
adversary, and discharge 
her guns at a range as near 
as possible to be obtained. 
The cannon is fitted into 
a stuffing box similar to 
that of the piston of a 
steam engine ; an automa- 
tic port hole opens and 
shuts as the piece is run 
out or withdrawn. A 12- 
pounder was fired under 
water at a target made of 
spruce plank, crossed at 
right angles, and heavily 
bolted and braced, and 
placed at a distance of ten 
or twelve feet. The tar- 
get, says the Journal, was 
penetrated in such a man- 
ner as to show that the invention is one of the most 
important which has been made in naval warfare. 
As noticed by us a few weeks since, Fulton was the 
first inventor known to us who experimented with 
submarine batteries. Within the past two months 
several plans similar to that of Mr. Woodbury' s have 
been brought to our notice. The most feasible em- 
braces the system of firing the guns under water by 
electricity. 



ish the light. A diaphragm is placed across the pipe 
which conducts the gas into the vessel, B, and over 
this diaphragm is placed a valve, h, firmly secured to 
the valve stem, t. As the naphtha in the vessel, A, 
fails, the valve, A, will be carried down by the descent 
of the cup, k, nearly to the diaphragm, and will thus 
nearly cut off the flow of gas. 



Tinning Cast-iron Articles. 
Many articles, such as bridle bits, small nails, &c. 
are manufactured of tinned cast iron. Saucepans, 
goblets and other hollow iron ware, are tinned upon 
their inner surfaces. They are first scoured bright 
with sand and dilute sulphuric or muriatic acid, then 
washed thoroughly in soft water and dried. They are 
then placed over a fire and heated, when grain tin is 
poured in and the vessel moved so as to roll the mol- 
ten tin over the surface. Some powdered rosin is 
added to prevent oxide forming on the surface of the 
iron. Hollow vessels of copper and brass are tinned 
in the inside in the same manner. 



Tinning Iron. — Cast-iron articles to be tinned, are 
first scoured bright with sulphuric acid and sand, 
then washed in clean warm water, and dried. They 
are afterward coated with zinc, and a coat of tin is 
put upon the top of the zinc, by dipping the articles 
into molten tin. When the tinning operation is fin- 
ished the articles are placed in boiling water, and al- 
lowed to cool slowly. 

■» ■ » 

A street railway If miles long has been laid down, 
and is now in operation, in Sydney, New South Wales. 
The rails and carriages for this street railway were 
sent out from England by Mr. Train. 
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MANUFACTURE OF ARMOR PLATES— HAMMERED 
AND ROLLED. 



about 100 tuns) were hammered ; those placed on 
the frigates Defense ttnd Resistance are nearly all rolled. 
We have seen several statements — and Capt. Ford 
reiterates them — to the effect that a given thickness 
of iron composed of thin plates has very little resist- 
ing power in comparison with the same thickness of 
solid metal. We have, however, seen no accounts 
of reliable experiments which fully determine this 
question. The turret armor of the Monitor is made 
of one-inch plates laid in layers, and as thin 
steel plates have far greater powers of resistance than 
iron plates of the same thickness, it is possible that 

steel armor may yet be found the best to employ. 
■» ^ ^ » 

LARGE EUROPEAN GUNS AND POWDER. 



A cotemporary recently stated that a government 
agent had lately left this country for Europe, for the 
purpose of obtaining some reliable data in regard to 
iron plates for casing war vessels. 

Whether this be true or not we cannot tell, but we 
know that it was altogether unnecessary to employ 
such an agent. The mode of manufacturing rolled 
armor plates is the same as that which is practiced in 
rolling common thin plates, only the forge fires are 
larger and the machinery more powerful, as illustrated 
on page 229, current volume of the Scientific Amer- 
ican. Thick armor plates are now manufactured at 
Pittsburgh, Pa., and at Troy, N. Y., and undoubtedly 
there are several establishments in our country in 
which, with some alterations in their machinery, as 
good rolled plates can be made as in any European 
rolling mill. But another important question arises, 
namely, " Are rolled armor plates the best?" This 
has not yet been practically determined. Of the two 
classes of armor plates, the forged are said to be 
superior to the rolled, and if this is the case, of course 
the former should be preferred. An important paper 
on this subject was lately read before the Institu- 
tion of Naval Architects, in London, by Capt. J. Ford, 
in which it is stated that at the Thames Iron Works, 
in which the plates for the Warrior were made, it was 
conclusively proved that hammered plates were the 
best. They are made a3 follows : — Scrap iron of the 
best description is carefully selected and cleaned, then 
piled and hammered into a bloom, then rolled into 
bars 6 inches broad and 1 inch thick. These bars are 
cut up, piled and hammered into a slab, and several 
of these are put together, heated and hammered, and 
so this process goes on until a plate of the full size 
required is built up. There is no mystery in the 
manufacture of the best hammered plates. Their 
quality depends upon the selection of the best mate- 
rial and the employment of skilled and careful work- 
men. Capt. Ford asserts that plates made from pud- 
dled wrought iron are much inferior to the forged 
plates of scrap iron, and the reason which he gives 
for this opinion is, that the toughness of iron depends 
greatly on the amount of working to which it is sub- 
jected. He admits, however, that the rolling of the 
scrap iron into small bars, during the first part of the 
operations, is a great benefit, because the tendency of 
hammering is to harden the plates, while the rolling 
operation of the slabs tends to keep them tough and 
fibrous through all the subsequent heating and ham- 
mering operations. 

In rolling 4|-inch iron plates, the final pile that is 
heated is ten inches in thickness, and weighs seven 
tuns. The whole of this mass must be brought up 
to the welding heat, and the operation of rolling com 
pleted before the heat is lost. It is scarcely possible to 
heat such a mass of iron without burning some of it, 
thus causing scale and blisters to be formed in the 
plate. In hammering plates, on the other hand, they 
are built up with smaller heats in the furnace, as 
only a small portion of the mass requires to be placed 
in the fire at once. 

Such is a brief statement of the defects and merits 
of the two modes of manufacturing armor plates. 
All the plates of the Warrior and Slack Prince, amount- 
ing conjointly to 1,900 tuns (with the exception of 



An inquiry has been made of us respecting the 
cause of apprehension in the bursting of large guns, 
Buch as those of 15 and 20-inch caliber — the latter 
being 1,000-pounders. The case of the Turks, upon 
one occasion, firing 1,000-pound blocks from their 
old guns at Constantinople, against a British fleet, 
has been adduced as proof against the strength of 
modern in comparison with old guns. This circum- 
stance apparently tells against the skill of our mod- 
ern gunmakers, but a little explanation will show 
that it does not. The strain upon a gun depends as 
much upon the quality as the quantity of powder 
used for a charge. Gunpowder consists of a mechan- 
ical mixture of three ingredients, namely, sulphur, 
charcoal and saltpeter. In the olden times these sub- 
stances were ground and mixed dry, constituting 
what is called meal powder. In the manufacture of 
modern powder the ingredients are moistened, so as 
to unite them more intimately together, then the 
mass is afterward reduced to grains and thoroughly 
dried. The difference in the two modes of manufac- 
ture makes a very great difference in the quality of 
the powder. Meal powder burns slowly and does not 
act with a sudden percussive force upon projectiles, 
while grain powder, on the other hand, ignites sud- 
denly and acts with a quick and great percussive 
force upon both the gun and the projectile. The 
strain, therefore, upon the large Turkish guns, using 
meal power and firing 1,000-pound blocks, was but 
small compared to that which would have resulted 
from using the improved grain gunpowder of the 
present day. 

Much of the effective force of gunpowder also de- 
pends upon the purity of the ingredients of which it 
is composed. Impure saltpeter and sulphur made 
very weak gunpowder. Crude saltpeter and sulphur 
were formerly used in making powder, now these sub- 
stances are all highly refined, hence our gunpowder is 
much ''stronger," to use a common phrase. 

When gunpowder is allowed to become damp and 
suffered to remain so for some days, it receives per- 
manent injury, and driving off its moisture will not 
cure the evil, as a chemical reaction takes place when 
the ingredients of the powder are suffered to remain 
in contact for a considerable time in the presence of 
moisture. The nature of the powder then becomes 
chemically changed, and it looses its property of ex- 
ploding suddenly. Cromwell exhibited a practical 
knowledge of chemistry when he gave the pious, 
prudent and pithy advice to his soldiers, " Trust in 
God and keep your powder dry." 



PHOTOGRAPHING FROM BALLOONS IN MILITARY 
RECONNOISSANCES. 



Last summer, when Prof. Lowe first commenced 
his ascensions in his balloon, for the purpose of ob- 
serving the positions of the enemy, the Photographi- 
cal Society, of this city, made a communication to 
the War Department, through their President, Prof. 
Draper, pointing out the great advantage that might 
be derived from taking photographs of the enemy's 
camps from the balloon, and offering their services to 
aid in carrying the suggestion into effect. The Amer- 
ican Journal of Photography suggested that the photo- 
graphs thus taken might be examined under the mi- 
croscope, and thus the most minute details might be 
studied at leisure. 

Secretary Cameron, in the multiplicity of his pub- 
lic and private affairs, never found -time to reply to 
the communication, and the matter was dropped. 

We see that Prof. Lowe continues to make his as- 
censions, and we suggest to Gen. M'Clellan, or any 
other officer who may chance to see these remarks, 
the propriety of calling upon the Photographical So- 



ciety for the services which they offered last year. 
Prof. Draper, the President, is a man of European 
reputation. Prof. Joy is Vice President. Many of 
the leading members are persons of position in the 
world of science, and the high character of the 
society is sufficient warrant that its suggestions are 
worthy of consideration. Let our military art accept 
the wonderful aid tendered to it by the most subtle 
department of science. 



TESTING THE STRENGTH OF ELECTRICAL 
CURRENTS. 



The most correct way of ascertaining the strength 
of an electric current — and, as a consequence, the 
strength of a galvanic battery of intensity— is by the 
decomposition of water in a chemical electrometer. 
This consists of a glass tumbler having a cover of 
wood and openings in it for a large conductor of cop- 
per descending at each side, forming, as it were, two 
arms, which are brought near one another in the cen- 
ter and not far from the bottom of the tumbler, which 
contains water. The terminals— alias poles alias elec- 
trodes — of platinum are formed to be the seat of 
a small glass tube, having a bell mouth at the bot- 
tom, but closed at the top. This tube is a gage, and 
has a vertical scale of figures marked on it. It is 
filled with water, then placed in the tumble); over the 
electrodes and under the surface of the water in the 
tumbler to exclude all the air. The full column of 
water is now supported in this little tube and it be- 
comes an electrical gage. The wires of the battery 
forming it (may be those of a telegraphic line) are 
now connected with the copper wires in the tumbler, 
and the decomposition of the water immediately 
takes place. The two gases, hydrogen and oygen, of 
which water is composed, are now seen to rise up in 
bubbles from the platinum poles and ascend in a whirl- 
ing current to the top of the tube. As these gases 
ascend they gradually displace the water in the tube 
and force it down into the tumbler. The scale on the 
tube shows the gradual displacement of the water, 
and the amount of gas made in a given time, and 
this indicates the decomposing power of the electric 
current. 

Another method of testing the strength of the elec- 
tric current is with a galvanometer, which consists of 
a band of fine insulated wire surrounding a vibrating 
magnet. When the current is transmitted through 
the wire it deflects and moves the needle, and its de- 
flection is measured by a scale on the circle. 



PHILOSOPHY OF PROJECTILES. 

We call attention to the communication of our 
correspondent, on another page, on the above subject. 
He has evidently given this subject much thought, 
and he expresses his ideas in a very clear and forcible 
manner. He presents his opinions strongly in favor 
of large shells as being the most effective projectiles 
against iron-plated vessels, but from all the accounts 
which we have read, relating to experiments upon 
iron plates with shells, the latter were always shat- 
tered to pieces. The large shells fired by the Merri- 
mac against the Monitor, we understand, were all bro • 
ken in pieces. We may be mistaken in these views, 
but our opinion is the one that is generally enter- 
tained. The resisting power of good iron plates 
against cast-iron shot of every kind, is very great. 
Sir Howard Douglas, in his work on Naval gunnery, 
relates, that cast-iron shot fired from 32 pounders at 
450 yards distance against butts covered with plates 
of iron only f of an inch in thickness, with charges 
of from 2J to 10 lbs. of powder were " converted into 
a cloud of langrage too numerous to be counted." 
There can be no question but, as our correspondent 
has stated, " there is just now no other subject of so 
much interest to the mechanical philosopher and to 
the country as that of improvements in gunnery." 



An embargo has been laid upon the export of an- 
thracite coal to the Bermudas, Bahamas and Antilles, 
because smuggler steamers who are engaged in run- 
ning the blockade have used it, as it emits no smoke. 
The smoke of a steamer using bituminous coal may 
be seen far out at sea long before the hull comes in 
sight. 

The British Navy Reduced to Two Ships. — W« 
invite attention to the article in another column from 
the editorial page of the London Engineer. Its state- 
ments will be found interesting. 
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THE BRITISH FABLIAHENT ON THE EIGHT IN 
HAMPTON BOADS. 



The operations of the Merrimac in Hampton Koads 
have produced in England a popular flurry, which has 
pervaded Parliament, and led to a remarkable dis- 
cussion in the House of Commons. When the sub- 
ject of iron-plated ships was recently discussed in the 
Polytechnic Association of the American Institute, 
we thought that it was the dullest discussion that 
had ever taken place in that society, but it certainly 
showed no greater want of knowledge of the subject 
than was displayed by theBritish House of Commons. 

There is probably no poem familiar to a larger por- 
tion of those who speak the English tongue than 
Campbell's stirring ballad : — 

" Britannia needs no bulwark, 
No towers along the steep ; 
Her march is o'er the mountain waves, 
Her home is on the deep." 

When that ballad was written it expressed the sen- 
timent of the nation, and the action of the govern- 
ment was, of course, in accordance with this. But 
when France commenced the creation of a great navy, 
with the avowed purpose of rivaling that of England, 
the English people began to consider the propriety of 
erecting seacoast fortifications. After very thorough 
examination and consideration of the subject a num- 
ber of large forts were commenced, it being intended 
to employ iron-cased ships in connection with them, 
as auxiliaries ; as was expressly stated by the com- 
mission which planned them. Parliament debated 
the question deliberately/and finally voted the ap- 
propriation, and large sums have already been ex- 
pended. But when the Merrimac ran into two of our 
old sailing vessels with her iron prow, and sank them, 
such a commotion was created in Parliament that sev- 
eral prominent members vehemently urged the sus- 
pension of work upon the fortifications, regarding it 
as demonstrated that they are all worthless. Mr. 
Gregory said — 

If the Warrior had met the Merrimac it was a matter 
of grave doubt whether the angular-sided vessel would 
not have overcome her vertical-sided antagonist : but if 
the Warrior and the Monitor had met there was little 
doubt that the smaller vessel would have plunged her 
shot into the unprotected parts of the Warrior, and 
would, in fact, have overcome the pride of the British 
navy. Again, how useless would the fortifications of 
Alderney be before s ch vessels. [Hear, hear.] What 
could be the use of spending money on fortifications when 
a battery could come from Cherbourg, sail right in, and 
knock every ship in the harbor into lucifer matches with- 
out receiving the slightest damage ? Cherbourg itself was 
the most notable example of the folly of building these 
fortifications. He hoped the government would take this 
tremendous subject into their consideration. If, instead 
of going about like pottering old pointers, sniffing after 
the traditions of Blake and Benbow, we accommodated 
ourselves to the facts which had met our eyes, and make 
proper use of this salutary lesson, we might be able to 
diminish our expenditure [hear hear], and to provide an 
impregnable line of defence, which all the powers of Eu- 
rope would not be able to break through. 

The only point of any force which we discover in 
the whole discussion was made by Sir J. D. Hay, a 
man who has served much on committees for testing 
iron plates, and who probably understands the sub- 
ject of iron-plated ships as well as any person in the 
world. He said : — 

With reference to the necessity for sloping the sides of 
iron ships, it was certain that it was quite unnecessary to 
do so. There was nothing to be gained by sloping the 
sides of a ship, because by so doing there must be a larger 

Slate to cover the same vertical area. There was no 
oubt that the iron was better disposed in greater thick- 
ness upright than if the same weight were rolled out to 
cover the same vertical area. It had been tried over and 
over again. The thicker a good iron plate was the better 
it was for defence against the effect of projectiles, and a 
shipbuilder need not 'be trammeled by any desire to alter 
the form of his ship by a false idea of obtaining sloping 
sides whenhe would get the same thing by building his 
ship in the best form to perform her duty, and plating her 
perfectly. 

i m m » 

THE RIFLE. 



We have received volume XIV. of the New American 
Cyclopedia from the publishers, D. Apple ton & Co., 
this city. Like its predecessors, it contains a large 
number of interesting and well written articles, 
among which is one contributed on the above sub- 
ject by J. T. Hodge, Esq., from which we condense 
a considerable amount of the following information. 
A rifle consists of a fire arm, the barrel of which has 
two or any greater number of spiral grooves cut in 
the interior. Some barrels have a regular twist, 
others a " gaining twist." Except for short barrels, 
Mr. Hodge states that this latter form of twist has 
no advantage over the regular twist. The object of 
the spiral grooves, is " to impress upon a tight-fitting 
bullet, a rotaty motion round its axis of progress 



and t hus keep it in a straight line as it spins forward. ' ' 
It is now unknown where rifles were first made, but 
they were used in Europe in the 17th century, and in 
Berlin, Prussia, there is a small rifled cannon having 
13 grooves, which bears the date of 1GG4. It is a 
breech loader. In the American revolutionary war 
the English had several 2-pounder rifled cannon the 
range of which was 1,300 yards, while in accuracy 
they surpassed all other pieces of that period. It 
was in the army under Washington, however, that 
select corps of riflemen were first employed. It is 
stated that their success led fust to the introduction 
of rifle regiments into European armies. The num- 
ber of these, however, was but small in the time of 
Napoleon, and Wellington had only a single rifle 
brigade, all the rest of his army being equipped with 
old " brown bess" — the smooth bored musket. This 
shows how slow some nations are in adopting good 
advice, for Benjamin Robbins, a scientific Englishman 
wrote a treatise called '• New Principles of Gunnery" 
in 1742, in which he described the superiority of the 
rifle and said " whatever StJte shall first adopt its use 
and become proficient in it, must acquire a decided 
military superiority." It was exactly 109 years after 
the above advice was given, that the English acted 
upon it, and had the French not adopted it previ- 
ously, perhaps old brown bess would still have been 
doing duty in Loudon among the Queen's guards. 
The French army was driven to the necessity of in- 
venting an improved weapon, that would obtain a 
long range, in order to skirmish with the Arabs in 
Algiers who used very long muskets with a large 
charge of powder, and who could thus pick off the 
French soldiers at great distances. M. Delvigne and 
Col. Thouvenin made improvements in the French 
rifle, but the best invention was introduced by Capt. 
Minie' in 1847, and it simply consisted of a conical 
ball, with a hollow space in its rear end. The 
smooth bored musket had previously been preferred 
because it was easy to load, whereas a rifle with a 
solid ball was difficult to load, as the bullet had to 
fit tight in the grooves and considerable force was 
necessary to drive it down. The hollow expanding 
bullet of Capt. Minie revolutionized the whole sys- 
tem, as it enabled the rifle to be loaded as easily and 
as fast as the old musket. The French army adopted 
it generally in 1849 and the English in 1851. The 
allied soldiers were equipped with rifles in the 
Crimean war, while the Rrussians were armed with 
the old muskets. The advantages were altogether in 
favor of the former. It was during this war that the 
British government established the manufactory of 
small arms at Enfield, and obtained for this purpose 
first class machines from America to make the differ- 
ent parts of the rifle. The Enfield rifled musket is 
nearly similar to the Springfield, U. S. rifled 
musket. The barrel is 3 feet 3 inches long, and weighs 
4 lbs. 2 oz., the whole weapon with bayonet weighs 
9 lbs. 3 oz. The caliber of the barrel is 577 of an 
inch and the twist of the grooves is equal to one 
turn in 6| feet. We have not space to say anything 
respecting breechJ' lading rifles. Most of those which 
possess merit have been illustrated in our columns. 

The introduction of rifled field artillery is Chiefly 
due, we believe, to the success of the rifled musket. 
When it »as proved that the range of the latter was 
at least equal to the former and that the gunners of 
light field pieces could be picked off at a safe distance 
by an enemy, it became apparent, that some improve 
ment was required to meet this new state of things in 
warfare. Louis Napoleon solved the question in a 
most simple and satisfactory manner, by rifling his 
light guns and beating the Austrinns at long ranges 
on the field of Magenta and Solferino. Since then 
England, America, Austria, Russia, Prussia, Spain 
and Holland, have adopted rifled cannon. What a 
change has taken place in small arms and artillery in 
twelve years ! There was not a single rifled cann»n 
used in any army or navy in 1850, and with the ex- 
ception of a few select rifle corps in the French and 
othor armies, the great mass of soldiers were fur- 
nished with the defective smooth bored musket. 
Now the entire armies of the leading European pow- 
ers, as well as our own vast Federal army, are armed 
with the rifle. 

The power of rifled cannon firing elongated bolts 
to destroy fortifications of stone, was exemplified by 
firing at a Martello tower in England with an Arm- 
strong 100-pounder ; an 80-pounderanda40-pounder. 



The distance was 1,032 yards, and both solid shot and 
percussion shells were used. The wall was 7 feet 
3-inches thick. Through it one 80-pounder shot 
passed into the tower and all the other solid shot 
penetrated five feet. Ten rounds opened a large 
breech into the interior, and after a total of 170 shot 
and shell were fired, one side of this thick tower was 
completely destroyed. The superior qualities of 
rifled cannon was also clearly demonstrated at the 
late fcicge of Fort Pulaski. The Parrot rifled guns 
that were used soon made several breaches in the 
thick brick walls and the garrison was compelled to 
surrender on the second day. The American gov- 
ernment has taken a step in advance of all others in 
furnishing a select corps, with superior telescope 
rifles. The facts of accurate shooting by these rifle- 
men, in skirmishing before Yorktown are reported 
daily. No battery of artillery is safe from them, it 
is stated, within a distance of 1,000 yards. The En- 
glish government is also intent, it seems, upon se- 
curing a superior rifle to the Enfield musket for the 
army, and to this end invitations were given for the 
rifle makers in the United Kingdom to test their dif- 
ferent arms at Woolwich, in the early part of last 
month. Five different rifles were tested at targets 
situated at 500 and 1,000 yards distant. As we learn 
by the Loudon Artisan, the Whitworth rifle was de- 
clared the victor. The Artisan says its meanradialdevi 
ation was 2. 88 ; but what this means, is not stated. 
There is a great difference of opinion among marks- 
men and riflemakers respecting the systems of rifling. 
Whitworth s rifle has a regular twist, but most of the 
American target rifles are made with a gaining twist. 
Latterly we have inclined to the opinion that the 
regular twist is the best. Many improvements will 
no doubt yet be made in rifles especially as it regards 
increasing their effective range. Most of the inven- 
tors who have devoted attention to the rifle, have 
looked to improving the breech and the cartridge, not 
its barrel to render it more deadly at long range. 



A 1000-pounder Cannon. 

On the I7th of April, 1861, Capt. Rodman made 
the following report to the War Department :.— 

The entire success which has attended the manu- 
facture and trial of the 15-inch gun, leaves no doubt 
of our ability to make reliable guns ot even greater 
diameter of bore than 20 inches, and to maneuver 
and load with facility, and without the use of ma- 
chinery, guns of that caliber. A 20-inch gun, one 
caliber thick, 210-inch length of bore, and 20 feet 
total length, would weigh about 100,000 lbs. A solid 
sphere of iron, 20 inches diameter, would weigh about 
1,0005)3. A shell, 20 inches exterior diameter, GG6 
inches thick, would weigh about 925 lbs. The ordi- 
nary service shell need not be over 3-5 inches thick ; 
would weigh about 725 lbs., and contain about 38 Ids. 
of powder, making the total weight of the loaded 
shell about 763 lbs. Shells only 3 inches thick may 
be fired without danger of breaking in the gun ; they 
would weigh about 657 lbs. each, and contain about 
48 lbs. of powder, giving the weight of the loaded 
shell about 700 lbs. Adopting the same method of 
loading as for the 15-inch gun, nine men, four at each 
end of the handspike, would load this gun with nearly 
the same facility that five did the 15 inch gun ; and 
seven men could load it. The charge of powder to 
impart the ordinary velocity to one of these shells, 
would be about lOOlbs. The living force of the service 
shell would equal that of six 10-irjch solid shot, and 
that of the battering shell would considerably exceed 
that of seven 10-inch solid shot ; and the destructive 
effect of such shells, compared with 10 inch shot, upon 
iron-clad ships and floating batteries, would be in a 
much higher ratio ; their whole crushing force being 
brought to bear upon a single point at the same time, 
while that of the smaller shot would be unavoidably 
dispersed, as regards both time and point of impact. 
While, therefore, fully recognizing the principle that 
the destructive effects of projectiles upon a strongly re- 
sisting object, increases in a higher ratio than as their 
calibers, and having no doubt that reliable guns of 
larger caliber may be readily made, yet, from the fact 
that 20 inches is about the largest caliber that can be 
readily loaded and maneuvered, without resort to 
machinery, and because it is not deemed probable 
that any naval structure, proof against that caliber, 
will soon if ever be built, I propose 20 inches as the 
caliber next to be tested. 
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ORIGINAL EXPERIMENTS WITH SUPERHEATED 
STEAM. 

At the meeting of the Polytechnic Association of 
the American Institute, on Thursday evening, April 
17th, the preliminary half hour was occupied by Mr. 
ltowell in an experiment to demonstrate the fallacy 
of certain conclusions which the American Institute 
adopted, in 1850, from experiments of Mr. James 
Frost. These conclusions were, that steam at a tem- 
perature of 212° under the pressure of the atmo- 
sphere, when heated apart from water, had its vol- 
ume doubled by the addition of 4° of heat, and that 
12° more of heat gave an increase of an additional 
volume. 

Mr. Frost's experiments were made with a siphon 
tube, the short leg of which was three inches in 
length, and closed at the end, while the end of the 
long leg was left open. He introduced a minute 
quantity of water into the short leg, and then filled 
this leg with mercury. The tube was held with the 
legs exte^Bng vertically upward, and the water in 
the short leg was of course raised by the mercury to 
the upper and closed end of the leg. The tube was 
now placed in a bath of salt water— a saturated so- 
lution, the temperature of which is 228°. The water 
in the tube was converted into steam which forced 
the mercury up the long leg of the siphon, and as 
long as the steam continued to be generated in quan- 
tity more than sufficient to fill the short leg, the ex- 
cess was forced around the bend of the siphon and 
escaped through the column of mercury in the long 
leg. 

It was supposed by Mr. Frost and the committee of 
the Institute that all of the water in the tube was 
necessarily converted into steam, as it was subjected 
to a temperature of 228°, while the pressure was only 
three inches of mercury in addition to that of the at- 
mosphere. 

He now placed the tube in a bath of pure water, 
boiling, when the three inches of steam was reduced 
to one inch, and with this inch of steam, thus pre- 
pared, his experiments were conducted. By placing 
the tube in a bath of salt water of such strength that 
it would boil at a temperature of 216°, the one inch 
was increased to two inches, and by inserting it in 
the saturated solution at 228°, it was expanded to 
three inches. 

From this experiment Mr. Frost drew the appar- 
ently manifest conclusion that steam of 212°, heated 
apart from water, had its volume doubled by the ad- 
dition of 4° of heat, and trebled by the addition of 
16° of heat. From this law he pointed out the enor- 
mous value of superheated steam. 

Mr. Frost's expeiiments having been recently re- 
peated before Mr. Isherwood, Mr. Rowell and others, 
the suspicion was excited that there was water in the 
tube together with the prepared inch of steam, and 
Mr. Rowell devised a modification of the experiment 
to test this point. 

His first plan was to introduce just enough water 
to make an inch of steam in the tube at the atmo- 
spheric pressure. By exceedingly careful measuring 
and weighing he obtained the proper quantity of 
water in a delicate glass bulb, which he pushed down 
through themercury into theshort leg of the siphon. 
It was here evaporated at 212°, and then the tube 
was placed in the bath of 216°. But this steam was 
not doubled by the addition of the 4° of heat. It 
was expanded only to the extent corresponding to 
Guy Lussac's law. The same result followed its im- 
mersion in the saturated solution of 228°. 

Subsequently a different plan was adopted for ob 
taining just an inch of steam in the tube to experi- 
ment with. The tube was placed in the saturated 
solution in nearly a horizontal position — the open 
leg being slightly inclined upward — and the boiling 
was continued until a very little more than an inch 
of steam remained. On placing the tube now in the 
bath of pure water, the steam filled just one inch, 
and on heating this steam to 216° and to 228°, its 
volume was not doubled and trebled as in Mr. Frost's 
experiments, but was simply expanded in accordance 
with the well-known law of the expansion of gases, 
by which their volume at 32° is doubled by the addi- 
tion of 480° of heat. 

From these experiments Mr. Rowell comes to the 
conclusion that Mr. Frost had water In his tube, and 
that the great increase of volume which took place in 
his steam resulted from the evaporation of this water. 



RECENT AMERICAN INVENTIONS. 



Letter Box.— This invention relates to a new and 
improved letter box of that class which are attached 
to lamp posts, or other convenient fixtures in streets, 
to receive letters for the general post office. The 
object of this invention is to obtain a box which wili 
admit of the letters being deposited in it with great 
facility, and from which they cannot be surrcptiously 
abstracted, and still be exceedingly simple in con- 
struction, not liable to get out of repair, nor capable 
of being choked or clogged, so as to be rendered in- 
operative, by the insertion of packages or parcels of 
large size. Invented by J. VV. Brown, of New York 
city. 

Mattress. — The object of this invention, patented to 
E. F. Bassett, of Seymour, Conn., is to prevent the 
mattress being matted down or crushed by constant 
use in one place on its surface, and keep it of a uni- 
form thickness the whole length. The invention con- 
sists in making the mattress endless in such a manner 
that its surface can be changed or moved along every 
time the bed is made up, or as often as may be re- 
quired, thus presenting a different place in the sur- 
face for the body to rest upon, and keeping the bed 
of a uniform thickness the whole length. 

Ticket Recorder for Railroads. — This apparatus consists 
of a ticket receiver, register and indicator, so con- 
structed and arranged that with the assistance of a 
special form of tickets an accurate account may be kept 
of the number ot passengers carried over a road, with 
the distance traveled and the fare paid by eacii. The 
invention operates with unfailing accuracy, and its 
use involves no additional labor or expense, and causes 
no inconvenience to the passengers. It thus supplies 
a want long and seriously felt by railroad men, effect- 
ually preventing all fraud against the company on the 
part of its employes. Patented to E. It. Brown, 
413 West Madison street, Chicago, 111. 

Mode of Discharging Vessels. — The principal object of 
this invention is to provide a convenient means of 
discharging large vessels used in manufacturing pur- 
poses, of either hot or cold liquids. On the first day 
of April, 188£, the same inventor obtained Letters 
Patent for the use of a movable cover and attached 
pipe for discharging vessels by the pressure of steam 
generated from the liquids within the vessels, but 
that invention is only applicable for the discharge 
of liquids while in a boiling condition. This inven- 
tion consists in the attachment of such a cover and 
pipe by means of hollow arms or branch pipes to 
a main pipe for the supply of steam or compressed 
air above the surface of the liquid in a vessel from 
a boiler, compressing apparatus or reservoir, the 
said main pipe being so arranged relatively to the 
vessel, and the connections of such hollow arms or 
branch pipes with main pipe being of such character, 
or the portion of the main pipe to which the said 
arms or branch pipes are connected, being so arranged 
and applied as to permit the opening and closing of 
the cover without disconnecting it from the main 
pipe or disturbing its connections therewith. By this 
means the vessel may be discharged of liquids in a 
cold or merely warm as well as in a boiling condition 
Invented and patented by Abel Brear, of Saugatuck 
Conn. 

Excavator. — This invention consists, first, in the 
the employment or use of an adjustable plow, frame 
and caster wheel, arranged in such a way and in such 
relation with each other that the plow is made to work 
with a steady motion or movement at any angle or 
degree of inclination, thereby enabling the machine 
to operate equally as well in deep cuts, where the 
plow has a considerable inclination, as in cuts near 
the surface, where the inclination is but slight. The 
invention consists, second, in the employment or use 
of a cutter wheel, constructed in skeleton form and 
placed in an adjustable frame and used in connection 
with an endless metallic carrying belt, also peculiarly 
constructed, and also used in connection with a me- 
tallic pressure belt, the above-named parts being so 
arranged and placed in such relation with each other 
and the plow that the earth will be cut in slices, car- 
ried up in a moving box and in an unbroken solid 
state to the top of the coulter wheel and on the me- 
tallic carrying belt— the latter being operated solely 
by the coulter wheel in connection with the pressure 
of the carrying belt itself, which forms the tread or 
periphery of the coulter wheel. The invention con- 



sists, third, in the employment or use of an elastic 
moldboard arranged relatively with the share of the 
plow, supplemental pressure belt, coulter wheel and 
carrying belt, so that the dimensions of the elevating 
and moving box, above referred to, may be expanded 
or contracted to conform to the bulk of its contents, 
and ensure at all times a pressure upon the same suf- 
ficient to ensure its elevation ; all undue pressure at 
the same time being avoided. The invention consists, 
fourth, in a novel arrangement of chains and springs, 
for the purpose of driving or operating the pressure 
belt and regulating the pressure thereof ; the proper 
moving of the pressure belt being always ensured, 
and at the same time time any undue pressure of the 
same on the ascending slice of earth prevented. The 
invention consists, fifth, in the employment or use 
of adjustable coulters and shares applied to the ma- 
chine and arranged for the purpose of widening ditches 
or trenches while being cut or formed thereby, obvi- 
ating the friction which would otherwise be produced 
in consequence of the earth at each side of the ditch 
or trench being in contact with the sides of the ma- 
chine. The invention, consists, sixth, in the employ- 
ment or use of an adjustable-discharging spout and a 
rotary pulverizer, so constructed and arranged that 
the raised earth just previous to its discharge from 
the machine is pulverized and rendered capable of 
being discharged upon the ground in lines or ridges 
at varying points from the edge of the ditch or trench, 
as may be desired. E. H. Williams, of Clermont, 
Iowa, and D. E. W. Williams, of Werner, Wis., pat- 
entees. 

Car Wheel. — This invention consists in a novel way 
of bracing the hollow-chilled tire or rim, whereby 
the same will be effectually prevented from crushing 
on the tread, as is now frequently the case with many 
kinds in use ; the invention at the same time admit- 
ting of being cast with a peifect chill of uniform 
depth. The invention also consists in a novel and 
improved manner of securing the hollow tire or rim 
to the body of the wheel, whereby the work aforesaid 
may be readily performed and in a very secure man- 
ner. The invention also consists in combining with 
the hollow-chilled tire or rim cast-metal wheels hav- 
ing a hollow hub and arms, whereby great strength, 
with lightness, or a moderate weight of metal, is 
obtained. The merits of this invention are due to 
Ceorge G. Lobdell, of 'Wilmington, Del. 

Telegi-ajih Sounder. — This invention relates to tele- 
graphs in which a local circuit is used. Its object is 
to reduce the expense of the local battery, and to this 
end it consists in the substitution for the spring com- 
monly applied to the lever of the sounder or register, 
of an electro magnet, which is brought into operation 
by the recoil movement of the armature of the relay 
magnet. J. C. Smith, of New York city, inventor. 

Statistics of Human Life. 
The total number of human beings on earth is now 
computed in round numbers at 1,000,000,000. They 
speak 3,064 now known tongues, and in which up- 
ward of 1,100 religions or creeds are preached. The 
average age of life is 33J years. One-fourth of the 
born die before they reach the age of 7 years, and the 
half before the 17th year. Out of 100 persons only 
six reach the age of 00 years and upward, while only 
one in 1,000 readies the age of 100 years. Out of 
500 only one attains 80 years. Out of the thousand 
million living persons 330,000,000 die annually, 
91,000 daily, 3,780 every hour, GO every minute, con- 
sequently one every second. The loss is, however, 
balanced by the gain in new births. Tall men are 
supposed to live longer than short ones. Women 
are generally stronger proportionately than men until 
their 50th year, afterward less so. Marriages are in 
proportion to single life (bachelors and spinsters) as 
100 : 75. Both births and deaths are more fre- 
quent in the night than in the day. One fourth of 
men are capable of bearing arms, but not one out of 
1,000 is by nature inclined for the profession. The 
more civilized a country is the more full of vigor, life, 
and health are the people. The notion that educa- 
tion enfeebles and degenerates the human frame is 
not borne out by fact. 



Libit. Wjiipplk, in his memoir of travels in Cali- 
fornia, states that there is a spring of cool, sweet wa- 
ter in San Diego county, not far from the desert, 
which has no power of quenching thirst. 
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34,933. — William Ackerman, of Flint, Mich., for Improve- 
ment in Machines for Cutting Trees and Logs : 
I claim the combination of the crank shall, H h, gear wheel, I, 
sliding frame, C c E F, ribbed shaft, D, and rotary cutter, G, con- 
siructed, arranged and operating substantially as and for the purposes 
explained. 

[In this machine cutters having a continuous rotary motion are em- 
ployed to fell trees or sever logs. The cutters are advanced automati- 
cally, at a speed which may be varied to suit the requirement of dif- 
ferent kinds of timber.] 

34,934. — M. L. Baker, of Mannsvtlle, N. Y., for Improve- 
ment in Machines for Gathering and Binding Grain : 
I c.aim the arrangement of the bar, B, and teeth, e. passing through 
said bar, with the head, C, link, f, treadle, D, curved bars, E, and 
frame, A, as shown and described. 

[The object of (his invention is to expedite the raking up and bind- 
ing of cut grain into sheaves from the swath. The invention consists 
In the employment fir use of an adjustable rake and stationary bars, 
placed on a hand-wheel frame, and so arranged as to effect the desired 
result. The inventor's present address is Adrian, Lenamee county, 
Michigan.] 

34,935. — E. F. Bassett, of Seymour, Conn., for Improved 

Mattress : 
I claim an endles? mattress, B, constructed substantially as shown 
and described. 

34,936.— Wm. Boynton, Jr., of Auburn, N. Y., for Im- 
provement in Churns : 
I claim the stationary shaft, A, in combination with the double arms, 
e e, the revolving shafts, k k, and the cross bars, hhh h, operated as 
fully set forth and described. 

34,937.— J. R. Bradley, of Ironton, Ohio, for Improve- 
ment in Converting Cast Iron into Wrought Iron and 
Steel : 
I claim the nseof the several substances set forth in the foregoing 
specification, substantially in the order, manner and relative qualities 
set forth, for the purpose of more effectually and thoroughly convert- 
ing cast iron into malleable iron or steel, as stated respectively. 

34,938.— J. W. Briggs, of Cleveland, Ohio, for Improved 
Stitching Machine : 
I claim the combination of the eye-pointed needle, A, the vibrating 
arm, C, strap, D, and treadle, with a feed mechanism, when the sev- 
eral parts are constructed and arranged as described, and for the pur- 
poses set forth. 

34,939. — E. R. Brown, of Chicago, 111., for Improvement 
in Ticket Recorders : 

I claim the combination of the hand r>d, a, drum, g, index, 1, bell, 
v, und ticket receiver, c c2, or their equivalents, constructed, arranged 
and operating substantially as and for the purposes set forth. 

34,940.— J. W. Brown, of New York City, for a Letter Box : 

I claim, first, The valv<*, P, in combination with the chamber, E, 
cylinder, D B, and semicylinder, 0, tho cylinder being provided with 
the openings, a It, and all arranged for joint operation, as ami for the 
purpose set forth. 

Second, The toothed or serrated edge, n, ofthe opening, a, of cylin- 
der, B, when used in connection wiih the senicylinder, U, and cylin- 
der, D, provided with the chamber, E, and valve, F, for the purpose 
specified. 

34,941. — Hiram Burk, of Mineral Point, Ohio, for Improve- 
ment in Mining Drills : 

I claim, first, The combination of post, A, drill, C, and its rocking 
and feeding journal, D, substantially as set forth. 

Second, The combination of the holding cap or head piece, E, screw 
drill, c, with its rocking and feeding journal, D, with the post or stand, 
A, said parts being arranged to operate in relation to each other, as 
and for the purposes set forth. 

34,942 W. B. Burns, of East Saginaw, Mich., for Im- 
provement in Sawmills: 

I elaim the vertical rods, G G, and gibs or cross pieces, H H', con- 
nected and arranged as shown, to form the saw gate 'or sash, in com- 
bination with the two coinages, L L, and the adjustable gang saws, I, 
placed at each side of the gate and titled in the gib, as shown, for the 
purpose set forth. 

[This inveution relates to an improvement in that class of sawmills 
or sawing machines, which are provided with reciprocating saws, 
and designed for sawing lumber direct from the rough log. The object 
of this invention is to obtain a machine of the class specified, which 
will admit of two logs being sawed simultaneously, one at each side of 
the saw gate or sash, so that the superior and indifferent qualities of 
stuff contained in each log may be sawed therefrom, and kept assorted 
or separate from each other, and stuff of different thicknesses also be 
■awed from one and thesame log by a plurality of saws.] 

34,943.— Charles Chinnock, of Brooklyn, N. Y., for Im- 
provementin Beer Measures : 

I claim. first, The use of a iloat, toseparate theliquidfrom the foam, 
in combination with a beer measure, substantially as described. 

Second, The application of an index to the float in the same combi- 
nation by which the quantity of liquid in the can is accurately indica- 
ted and measured, independent of the froth. 

34,944.— W. A. Clark, of Bethany, Conn., for Improve- 
ment in Bullet Molds : 

I claim the mode of operating the cut olf of bullet molds, made to 
slide longitudinally by a lever, substantially as and for the purposes 
set forth. 

34,945. — S. S. Crocker, of Lawrence, Mass., for Improve- 
ment in Machinery for Cleansing Paper Pulp : 

I claim the combination of the large and small receptacles, arranged 
to operate together, substantially as and for the purpose specified. 

34,940. — John Dillingham, of Turner, Maine, for Improve- 
ment in Wood-saw Frames : 
I claim the combination and arrangement ofthe dogs or catches, 
K L, with the double saw frame, when constructed and operated, in 
the manner and f orthe purpose specified. 

34,947.— Joseph 'Ditto, of New York City, for Improved 
Water-proof Coating for Cloth, Felt, &c: 
I claim combining india-rubber and the residuary gum, separated 
from stearine, to form a water-proof coating, for the purposes de- 
scribed. 



34,948.— F. N. DuBois, of Chicago, 111., for Improved Ma- 
chine for Amalgamating Gold : 

I claim, first. The conical iced valve, C, with its attached water pipe, 
1, substantially as described and for the purpose set forth. 

Second, I claim the swinging vibratory sluice, D, possessing the dis- 
tinctive feature of its being swung upon the center, from which the 
bottom of the sluice is struck, substantially as described and for the 
purpose set forth. 

Third, I claim the use of conical feed valve, C, and sluice, D, in com- 
bination with the cylinder A, for the purpose of completing a new 
and useful process in amalgamating gold, substantially as described 
and set forth. 

34,949 W. H. Dutton, of Utica, N. Y., for Improvement 

in Skates . 

I claim, first, A skate provided with a runner, A, having tts bottom 
or face of convex form, a transverse section of which is a section of a 
circle, and provided with lonjri tidinal blades or edges, a, at a suitable 
distance apart, and extending its whole breadth or width, substan- 
tially as described. 

Second, The nawl or hold fast, C, applied to the skate, substantially 
as shown and described, to operate as and for the purpose set forth. 

34,950. — C. S. James, of Providence, R. I., for Improve- 
ment in Expanding Sabots for Ht)t Shot : 
I claim the making of a case for firing hot shot, with an expansible 
packing ring, or the equivalent thereof, in combination with a cavity, 
or the equivalent thereof, at the forward end, so that it can be con- 
nected with a hot shot, substantially as and for the purpose specified. 

34,951. — A. A. Freeman, of Philadelphia, Pa., for Im- 
provement in Portable Sewing-thread Spool Holders : 

I claim a portable spool holder, consisting of the attaching pin, fl, 
the spring stem, i'A, the spring plate, d, and r.rm, e, the same being ar- 
ranged and combined together, substantially in the relation to each 
other described and set forth, for the purpose specified. 

34,952. — Carlos French, of Seymour, Conn., for Improve- 
ment in Corrugated Spiral Car Springs : 
I claim a car or carriage spring wound into a spiral form, and having 
corrugations running in the direction of the spiral, said corrugations 
being formea in the plate in advance, of the winding, by which means 
I produce a much lighter spring, without detracting from its strength, 
substantially as described. 

34,953. — Conrad Furst, David Bradley and John Lacey, of 
Chicago, 111., for Improvement in Horse Rakes: 

We claim the slide and socket, M and P, arranged in combination 
with the rake head and axle, in the manner and for the purpose speci- 
lied. 

34,954. — Curlis Goodwin, of New Brunswick, N. J., for 
Improved Cord Winder : 
I claim the post, with gudgeon and cap, made with a tapering square, 
so as to adjust itself to a variety of sizes of balls or rolls of twine, 
rope and cordage, substantially as set forth in the specification and 
drawings. 

34,955.— J. S. Gage and P. D. Beckwith, of Dowagiac, 
Mich., for Improvement in Seeding Machines : 

I claim, first, The lever, G, slotted plate, P, fulcrum pin, a, pin, n, 
vibrating lever, E, connecting rods, d d, friction arm.s, b b, Irictlon 
rollers, c c, with the cam surface, J, and driving wheel, B', when com- 
bined and arranged to operate in the manner and for the purpose set 
forth. 

Second, Forming the ends of the hub, m, of each furrow wheel of 
unequal diameter, and having the small eudoi the hub of one wheel 
fitted to work within a recess in the large end of the hub ofthe ad- 
joining wheel, in combination with the axle, C, substantially as de- 
scribed, for the purpose set forth. 

[This invention consists in a novel device for throwing the seed- 
dropping apparatus in andout of gear; also, in forming the ends of 
the hub of each furrow wheel of unequal diameter, and having the 
small end of one fitted to work in an annular recess in the large end 
of the but of the adjoining wheel, whereby any dirt which may be 
lifted by the wheels is prevented from falling into the bearings of the 
same, and a great saving is thereby effected in the cost of keeping the 
machinery in repair, and in the power required to operate the same, i 

34,956. — I. M. Harshbarger, of Brandonville, Va., for Im- 
provement in the Manufacture of Soap : 

I claim the employment or use of gum ammoniac and burnt cop- 
peras, when the same are mixed together with borax, spirits of harts- 
horn, sal soda, water, and ordinary hard or soft soap, substantially in 
the manner and for the purpose shown and described. 

[This invention consists in the employment or use of burnt copperas 
and gum ammoniac, in about equal quantities, in combination with 
hard white soap, sal soda, spirits of hartshorn, borax, alcohol and wa- 
ter, in varying proportions, for the purpose of producing toilet soap, 
or for the purpose of doubling the quantity of common lye soft soap. I 

34,957 John Ha worth, of Manchester, England, for Im- 
provement in Street Railways : 
1 claim the employment, in combination with each other of the fiat- 
grooved central rail, c, the'ad;ustable guide wheel. O, running within 
said rail, and the flat rails, a a, as shown and described. 

[This invention consists in the laying down of three lines of rails, 
the center one having a groove in which a perambulator or guide 
wheel attached to the car runs, and thereby keeps the main wheels of 
the car upon the two outer rails, which are Hat and flush with the 
pavement or roadway. This track oilers no obstacles to ordinary 
traffic.] 

34,958.— John Heaton, of Flushing, N. Y., for Improve- 
ment in Raising or Lifting Weights: 

I claim, fim, The lever, A, formed of two parts, a b, connected by a 
joint, B, arranged as shown, to admit of a rope, E, passing through it, 
and to clamp the rope as the lever descends, and to release the rope 
and slip over it, as the lever is raised, for the purpose specified. 

Second, The combination of the lever, A, rope, E, upright, C, and 
base plate, D, all constructed and arranged for joint operation, as and 
for the purpose set forth. 

[The object of this invention is to obtain a simple and economical 
device to assist in raising or lifting weights ; one which may be readily 
applied to its work, be portable, and adapted for general or common 
use among mechanics, farmers, Ac, and where the cumbersome and 
expensive machines constructed for such purpose would be impracti- 
cable.] 

34,959.— Daniel Heilig, of Nebraska City, Nebraska Terri- 
tory, for Improvement in Stoves : 
I claim the combination, with a stoveand furnace constructed and 
operated asdescribed, of the metal coils shown in Fig. 9, the concen- 
tric boilers, with their steam pipes, shown in Fig. 5, the water reser- 
voir, D, and the baker, as shown in Fig. 6, the whole being combined 
and operated together, substantially as set forth. 

34,960.— R. C. Helm, of New Brunswick, N. J., for Im- 
proved Method of Producing Diagonal*Cloth : 

I claim the method described of preparing or producing what is 
known as diagonal cloth, or cloth in which the threads of the warp 
and weft arecaused to occupy a position diagonal to each other, by the 
use of two rollers, one of which is placed obliquely to the other, or by 
the use of two parallel rollers, when the cloth passes .rom one to the 
other, in an oblique direction, substantially in the manner described. 

34,961.— Selah Hiler, of Harlem, N. Y., for Improvement 
in the Manufacture of Gun Barrels : 

I claim manufacturing; barrels for musiets, rifles, or other hand 
firearms, of iron or steel, by the combined operations, substantiallyas 
specified. 

34,962.— Daniel Holmes, of Chelsea, Mass., for Improve- 
ment in Rolling or Frictionless Journals : 

I claim, first, The enlarging of the ends of the rollers, CC'C C, so 
that th^ velocity of their peripheries shall be just sufficient to secure a 
rolling motion on the inside ofthe flanges, D D'. 

Second, The combination of the flanges D' D, and the enlarged ends 
ot the spool from rollers, C C* C C ', to secure rolling motion, by means 
of which the principal rollers, B B ; B". Ac, are held in place, sub- 
stantially as and for the purpose set forth. 



34,963.— W. H. Hoyt, of Bethel, Conn., for Improvement 
in Apparatus for Felting Hats : 

I claim, first, The adjustable endless apron, B, and pressure or feed- 
ing plate, K, with or without roller, Q, in connection with a rubbing 
cylinder or rotary rubber, S, arranged for joint operation, substan- 
tially as and for the purpose set forth- 

Second, The peculiar construction of the rubbing cylinder or rotary 
rubber, S, as shown and described, to wit, having plates, k, of segment 
form, hinged to llanches, m, or their equivalents, on a rotary shaft, 
and acted upon by springs, n, in order to give the necessary pressure 
iutermitlingly to the hat body, as set forth. 

Third, The combination of the inclined board or chute, T, with the 
adjustable apron, B, rubbing cylinder or rotary rubber, S, and pressure 
or feeding plate, K, as and for the purpose specified. 

[This invention consists in the employment or use of an adjustable 
endless apron, feeding plate and a rotary pressing or rubbing cylinder, 
placed within a suitable box or case, and so arranged that hat bodies 
may be felted and shrunk to the desired dimensions in a very perfect 
manner, and with but trilling labor on the part of the attendant.] 

34,964.— H. C. Hutchinson, of Cayuga, N. Y., for Im- 
provement in Lamps : 
I claim the device of a perforated guard or screen, to be placed upon 
or within the central flue of a kerosene lamp, by which the lamp is 
better enabled to hold the flame. 

34.9G5 C. T. James, of Providence, R. I., for Impreve- 

ment in Sabot for Explosive Shells : 
I claim a case for firing spherical shells, which case Is formed with a 
cavity in the forward end for receiving and holding the shell, and pro- 
vided with expansible packing on its periphery, to be expanded by the 
force of the discharge, in combination with a hole or holes, or equiva- 
lent passage through from the cavity for the shell, to, and through the 
rear eud, all substantially as and for the purpose de&iabed. 

34,966. — A. S. Jones, of Joliet, 111., for Improvement in 
Mill Stone Picks : 

I claim the head, B, having recesses, b, in the upper or outer sur- 
faces of its lips, a, the spring, E, strap, C, provided with the screw, 
D, or its equivalent, and the cutters, F, provided with the projections, 
h, at their inner ends, all being combined and arranged substantially 
as and for the purpose set forth. 

[This invention relates to an improvement in that class of mill-stone 
picks in which adjustable cutters are inserted in heads or handles. 
The object of the invention is to obtain a head or handle which wil 
admit of very thin cutters being employed and securely fastened in 
position, whereby the pick may be kept in perfect working order with 
very little trouble, and a far more durable and economical implement 
obtained for the purpose than any hitherto constructed.] 

34,967.— George Jones, of Peekskill, N. Y., for Improved 
Window Sash Adjuster : 
I claim the combined application of the curved metallic spring, rod 
and gage, constructed in grooves in the sides of the window sash, to 
the moving and adjusting of the sash within the frame, by means of 
which both the upper and lower Sash may be moved up and down in 
the frame at pleasure. 

34,968 — C. L. KelHng, of Mechanicsburgh, Pa., for Im- 
provement in Coffee Roasters : 

I claim the sliding legs, s, in combination with the hasps, a', pro- 
jections, t' t2, and cylinder, a, substantially in the manner and for the 
purpose specified. 

I claim, in combination with the cylinder or vessel, a, and its bot- 
tom, p, the enlarged rim, q, having ventilating passages, r, therein, in 
the manner and lor the purpose set forth. 

34,969. — Solomon Kepner, of Pottstown, Pa., for Improved 
Paddle Wheels : 

I claim the combination of the pivoted buckles, G G\ latches, 1 1', 
cam, J, and pins, HKL M, arrangedand operating in the manner and 
for the purposes set forth. 

[An illustration and description of this invention will shortly appear 
in our columns.! 

34,970 — G. F. Kolb, of Philadelphia, Pa., for Improve- 
ment in Camera Obscuras : 

I claim a box, A, of any suitable form with the lens tube, B, on one 
side and theeye tube, K, on the opposite side in combination with the 
two reflectors, G and F, arranged in respect to each other and to the 
eye and lens tube, substantially as and for the'purpose set forth. 

34,971.— T. S. Lambert, of Peekskill, N. Y., for Improve- 
ment in Military and Civic Bed Frames : 

I claim, first. The combination of the elastic bands, x, with the non- 
elastic bunds, P, substantially ns set forth. 

Second, The application of the buckles, S, in combination with the 
bands, for the purpose of regulating their position and condition, sub- 
stantially as set forth. 

Third, The construction and application of the cross pieces, B C, 
and the plates to which they are attached, substantially asset forth. 

Fourth, The modeof varying and fastening the head supports and 
legs in position, in combination with the frame, substantially as set 
forth. 

34,972.— G. G. Lobdell, of Wilmington, Del., for Improve- 
ment in Cast-metal Car Wheels : 
I claim, first, Securing the tire or rim, B, to the rim, c, of the wheel, 

A, by means of the bolts, g, passing through the rfen, c, and the inner 
periphery of the tire or rim, B, and havingholes, j, made in the sides 
of the tire or rim, B, to turn the nuts, i, as set forth. 

Second, Counterbalancing the wheel by pouring metal, lead or other 
suitable metal into the chamber, e, when said metal counterbalance is 
used or employed with the braces, f. arranged as set forth. 

Third, The combination of the hollow wheel, A, and the hollow tire. 

B, when both areconstructed, arranged and secured together, as ana 
for the purpose set forth. 

34,973.— A. J. Luckey, of Bradford, Wis., for Improve- 
ment in Machines for Cutting the Bands of Grain : 

I claim the circular metallic disk, C, havingits periphery cut in thfc 
form shown and described, when used in combination with the tubu 
Iar sleeve or guard, B, in the manner and for the purposes set forth 
and described. 

34,974.— Alexander McFarlane, "of South Genesee, Wis., 
for Improved Device for Cutting" Marshy Land : 

I claim theobliquecutter bars, bb .arranged substantially as shown 
to admit of the adjusting of the cutters, G,lna vertical and in an ob- 
lique position, for the purpose set forth. 

[This invention consists in having cutters or teeth attached to a suit- 
able frame so constructed and arranged that the cutters or teeth may 
be adjusted to work in both a vertical and an inclined position, and the 
surface of boggy or marshy land, thereby cut so as to render it perme- 
able to air and susceptible ot cultivation for the growth of plants or 



34,975.— A.McKissick, of Jordan, N.Y. , and C. M. French, 
of Weedsport, N. Y., for Improved Apparatus for 
Renovating Feathers : 

We claim, first, The combination of the rotating feather receiver. A, 
of polvgonal or other form, in combination with the central steam 
tube, B, tubular journals, C C, steam eduction tubes, G, provided 
with the perforated distributing cylinders, II, and the valves, EE', ar- 
ranged for joint operation, substantially as and for the purpose set 
forth. 

Second, The tubular plug, g. and close plug, h, when used in con- 
nection with the steam tube, B, and with or without the valves, E E', 
for the purpose specified. 

Third, The waste tubes, FF, applied to the .steam tube, B, as shown, 
in relation with the feather receiver, A, forthe purpose set forth. 

[This invention consists in the employment or use of a rotating 
feather receiver of polygonal or other form, in connection with a 
steam pipe provided with valves and induction pipes, and fitted in and 
arranged with the receiver in such a manner that the feathers may be 
cleansed with great facility and iu a thorough manner, and afterward 
expeditiously and perfectly dried. 



© 1862 SCIENTIFIC AMERICAN, INC. 



Wht JMinttffc gwmnw. 



285 



34,976 H. C. Nicholson, of Mount Washington, Ohio, for 

Improved Cover for Fruit Jars : 
I claim the arrangement of beveled neck, B b, cover, C, ears, D d, 
ring, F, and a suitable gasket, the whole being combined and operat- 
ing substantially as described. 

34,977.— Wm. Ostrander, I. D. Reeder and Joseph Cordu- 
an, of Brooklyn, N. Y., for Improvement in the Con- 
struction of Ordnance : 
We "laim constructing a cannon by winding wire around a tube 
which has a breech piece inserted and binding the whole together by 
casting met»l upon it, in the manner and for the purposes substan- 
tially as set forth. 

34,978 R. L. Peabody, of New York City, for Improve- 
ment in Watches : 

I claim the combination of the unlocking pin, e, with the prongs of 
the lever, and of the impulse pin, d, with the notches in the roller, in 
the manner and for the purposes substantially as set forth. 

I also claim the manner of securing the hair spring to the regulator 
by means of the fixed and sliding pieces, m and u, between which it 
may be firmly clamped, as set forth. 

I also claim the use or employment of the cylindrical and self-ad- 
justing stud, k, when said stud is secured upon the under side of the 
cock of the balance, In the manner substantially asset forth. 

I also claim constructing the staff by making it In two parts, upon 
one of which the roller, Ac, is fitted, and upon the other the pins are 
turned, for the purposes and in the manner subs:antially as de- 
scribed. 

I also claim the supplementary shaft, s, in combination with the 
gear of the center shaft for setting' the hands, as set forth. 

34,979 Christian Peters, of Wadsworth, Ohio, for Im- 
provement in Shells for Ordnance : 
I claim the described construction of ordnance projectiles, the same 
being charged with leaden bullets, as specified, and provided with an 
interior magazine of powder, by which the projectile itself is instantly 
exploded after the discharge of the bullets, as set forth. 

34,980. — Abiel Pevey, of Lowell, Mass., for Improvement 
in Casting Gas Retorts : 
I claim the llask constructed as described, when combined with the 
carriage or truckand its arm, J, and brace, L, pins, KnndO,or their 
equivalents, in the mannerdescribed, for giving all the required move- 
ments and positions to the flask, with the greatest ease and precision, 
for the purposes fully set forth. 

34,981.— James Piatt, of Utica, N. Y., for Improvement in 
Rotary Engines :* 

I claim the arrangement, in combination with the rotating cylinder, 
the stationary abutment head, and hollow stationary shaft, li, of the 
two-branched induction and eduction pipes, Q q q' ami R r r\ and 
cocks, q* q'* and r* r'*, communicating with the separate passages, m 
m', of the hollow stationary shaft, all substantially as and for tlie pur- 
pose set forth. 

[This invention relates to that class of rotary engines in which the 
cylinder rotates about a stationary abutment head arranged within it. 
It consists in a novel arrangement of induction and eduction pipes and 
passages to provide for the rotation of the engine in either direction.] 

34,982 J. L. Race, of Port Washington, Wis., for Im- 
provement in Mode of Sustaining and Protecting 
Couplings of Shafting : 

I claim the box, B, fitted within the case, A, and resting on the ad- 
justable support, b, and slide, h, all being combined and arranged sub- 
stantially as and for the purpose set forth. 

[In many machines jointed sheets or rods, which have arapid mo- 
tion, are exposed at the outer side, and the knuckles or joints are very 
liable to catch the clothes of the attendants, and frequently serious 
accidents occur by persons being drawn in contact with the working 
parts of the machine. This invention Is designed to obviate this difll- 
culty.] 

34,983. — G. G. Ray, of Boston, Mass., for Improvement in 
Pen Holders : 

I claim my improved pen holder as made with a metallic or non- 
elastic guard, C, arranged between the handle, A, and the elastic or 
rubber pen supporter, B, the whole being constructed and applied to- 
gether, as and for the purpose set forth. 

34,984.— Joseph Ridge, of Richmond, Ind., for Improve- 
ment in Coal Oil Lamps : 

I claim, first, The mechanical device, M, constructed substantially 
in the manner and for the purpose set forth. 

Second, I claim thediapnram,D, made and applied as described. 

And, third, I claim the combination of the device, M, diaphram, D, 
and short chimney, C, constructed and arranged substantially in the 
manner shown in Fia;. 1, and for the purpose described. 

34,985.— H. C. Sergeant, of Cincinnati, Ohio, for Improve- 
ment in Gas Regulators : 

I claim the application of an adjustable screw, placed in one end 
of the key of a gas cock, so arranged as to control the amount of open- 
ing In the key, as specified. 

34,986.— Wm. H. Seymour and Aaron Palmer, of Brock- 
port, N. Y., for Improvement in Rakes for Harvest- 
ters : 

We claim, first. The combination in an automatic rake, for a harvest- 
ing machine of the following elements, viz., 1st, a post or standard 
capable of turning freely in Its bearings ; 2d, an arm secured rigidly 
to the post and capable oftraversing only in a plane perpendicular to it ; 
3d, a stationary cam on said arm ; 4th, a rake head capable of revolv- 
ingfreelyaround said arm In a plane perpendicular to it ; 5th, a roller 
carried by the arm to which the rake head is attached and capable of 
yielding freely in its bearings to traverse over the stationary cam and 
hold the rake head in the proper position ; 6th, a trippinglever upon 
the rod which carries the rake head, and, 7th, suitable stops or detents 
upon the front and rear of the platform, to raise and depress the rake 
at the proper moment, the whole operating substantially in the man- 
ner described. 

Second, The combination of the stationary cam, h, upon tha end of 
the vibrating arm which carries the rake with the yielding roller, i, 
upon the rako rod when operating, substantially in the manner de- 
scribed, for the purpose of holding the rake head up during its forward 
movement, and of pressing it down firmly upon the grain when raking 
on". 

Third, The combination of the stationary cam, h, the yielding roller, 
i, and the tripping lever, I, substantially in the mannerand for the 
purpose specified. 

Fourth, The combination of the yielding roller, i, with the rake rods, 
I, as described, for the purpose set forth. 

34,987.— Christian Sharps, of Philadelphia, Pa., for Im- 
provement in Metallic Cartridge : 

I cl aim the metallic cartridge case composed of the hollow cylinder, 
A, with a base, a, of such a strength as to effectually resist the shock 
to which it is subjected, and of such a thickness that an orifice may be 
formed in the solid metal of the base for the reception of the detonat- 
ing compound, and a rod or wire for exploding the same, as set forth, 
for the purpose specified. 

34,988.^1. C. Smith, of Troy, N. Y., for Improvement in 
Sewing Machines : 
I claim the fingers, R, stirrup, v, spool box, B', and spool, W, in 
combination with feed bar, S, arms, T U p, cam, r, on cross-head, Q, 
needle, f, and sewing plate, C, arranged in the maunerand operating 
for the purposes fully described and shown. 

34,989 J. C. Smith, of New York City, for Improvement 

in Electro-magnetic Telegraphs : 
I claim the employment, in combination with the lever, C, of the 
sounder or register, of a second electromagnet, F F, which is brought 
into action by the recoil of the armature of the relay magnet, substan- 
tially as andl'or the purpose specified. 

34,990.— James Spear, of Philadelphia, Pa., for Improve- 
ment in Ash Sifters : 
I claim the combination of the ash sieve, A, drawer, B, box, O, with 
the removable frame, D, when applied to the hearth ot a stove, and 
constructed to operate substantially as described. 

34,991.— C. D. Stevens, of Mendota, 111., for Improvement 
in Apparatus for Evaporating Saccharine Juices : 

I claim the arrangement and construction of the boiling and evap- 
oratiDg pan sin relation to each other and to tbe steam boiler C, sub- 
stanti aliy in the man ner described. ' 



34,992 J. W. Sykes, of Chicago, 111., for Improvement in 

Floating Grain Elevators and Dryers : 
I claim combining with an elevating apparatus arranged upon a 
scow or other floating vessel, an interposed drying apparatus (Wheel- 
er's patent of October 23, 1860, or any other), the wnole forming a 
floating grain dryer and elevator capable of transferrins grain from 
one vessel to another, or from a vessel to a storehouse, or vice versa, 
and of drying the grain while in the process of being transferred ; and 
the whole apparatus oapable of being easily floated from one local ity 
to another as may be required, for the purpose of elevating and drying 
the gram. 

34,993.— A. C. Twining, of New Haven, Conn., for Im- 
provement in Apparatus for Making Ice : 

I claim, first, The combination of the following four things, or any 
combination substantially the same, viz., the cooling vessel, B B 1 1 F 
F. the exterior liquid, in AAA, cooled by contact with the preceding, 
as above, the pump, C. or other equivalent means, by which the said 
liquid leaves A A A and returns ; also a containing vessel or vessels 
in which or upon whose contents said liquid is to perform its congeal- 
ing or refrigerating work. 

Second, I claim the employment in combination of a freezing liquid 
shifted progressively by means of a hose or of pipes, valves, or cocks, 
substantially as described, from one part to another of a trough or vat 
with freezing vessels contained therein, so as to create substantially 
what is denominated the progressive circuit of cold currents ; 
also, I claim the vat with its troughs, pipes, valves and cocks, such as 
may be necessary, or any combination or construction substantially 
the same for effecting that circuit. 

Third, I claim the following four pni*, in combination for a genera- 
tor, B B 1 1 F l\ ot cold, viz., the opening or pipe, S, for introducing 
the liquid or solution from which vapor or gas is to expand and pro- 
duce the cold; the pipes, or narrow compartments, 1 1 1, down which 
the above is to flow by gravity, in thin sheets of liquid; the lower com- 
partment, F F, opening into the pump, D, for removing residuum, 
and the exterior liquid, in A A A, cooled and made to circulate, all 
substantially as described. 

34,994 Allen Walton, of Philadelphia, Pa., for Improve- 
ment in Apparatus for Mixing Gases : 

I claim combining a chamber, or reservoir. A, with Cutchett's I'at 
ent Gas Meter, the said chamber being so situated that both the air 
and gas must pass into and be mixed intimately together, in the said 
chamber prior to escaping to the distributing pipes. 

34,995.— W. A. Wood, of Hoosick Falls, N. Y., for Im- 
provement in Harvesters : 

[claim uniting the extension bar to the shoe by means of a socket 
and pin, so as to underlie the finger bar, that is also united to said 
shoe, substantially as described 

I also claim the'tongue plate, T, provided with a sleeve, k, and sock- 
ets, 1 1, or scat supports, east in one piece, as described und represent- 
ed, and for the purpose stated. 

34,990— R. V. De Guinon, of Hudson, N. Y., and G. W, 
Barclay, of Brooklyn, N. Y., assignors to J. A. New- 
bould, of New York City, for Improvement in Presses : 

First, The bending device, Fig. 10, the shank, 8, being made fast in 
the plunger, D', Fig. 2. by means of the pin, 12, and having a spiral 
spring, 3, or its equivalent, working on and around the shank of the 
fixed bender, 8, and pressing against th*5 bottom of the plunger, D', to 
keep the movable part of the bender, E E, parallel to the bottom of 
the fixed bender, 8, except when bonding the middle ot the blank, and 
working in combination with the blmk c irrier, F, and bending bar, 
II, as substantially wet forth. 

Second, The bending bar, II, and blank carrier, F, working simul- 
taneously Will) each Other, and in combination with *be bending die, 19, 
the whole being constructed and arranged and operated, as substanti- 
ally described. 

Third, We claim the air chambes, 41, in the bolster, A, Figs. 13 and 
17, the small holes, 42, being drilled through the partition, 17, for the 
purpose of drawing the blank down upon the said partition, by means 
of an exhaust pump, or its equivalent, as SDecilied 

34,997 D. R. Fraser (assignor to himself P. W. Gates 

and Thomas Chalmers), of Chicago, 111., for Improve- 
ment in Valves for Steam Engines : 

t claim, first, The combinatian and arrangement of the suspended 
and universally-moving balance-block, E, gravitating frame or pack- 
ing, D D, and platform, C, of slide valve, substantially in the manner 
and fur the purposes described. 

Second, The vertical bolt, F, with spherical seat on Its lower end for 
suspending the balancing mechanism of the valve, substantially in the 
manner and for the purpose described. 

Third, The combination of the vertical pins, I, with spherical ends, 
and the bolt, F F', and balancing mechanism, substantially in the 
manner described. 

Fourth, The combination of the springs, bolt, F F', pins, I, and bal- 
ancingmechanism, substantially in the manner and for the purpose 
described. 

Fifth, Thecombination of the slotted wedge, J, inclined projection, 
K, connecting arm, M, retaining nuts, c c, and valve, B, substantially 
in the manner and for the purpose described. 

34,998.— F. N. Frost (assignor to himself and Henry Has- 
kins), of New Britain, Conn., for Improvement in Coal 
Sifter : 

I claim the fulcrum guide, u s, door, o, in combination with a sift- 
er, i, substantially in the manner and for the purpose described. 

34,999.— A. S. Harding (assignor to himself and A. S. 
Dodge), of Mount Hope, N. Y., for Improvemeut in 
Machines for Raking and Binding Grain : 

I claim, first. The rotating rake for gathering up and presenting the 
grain to theclamp, in combination with the clamp, wheii-they are con- 
structed and operated substantially as described. 

Second, The combination of means recited, or their equivalents, for 
seizing the straw to form the band from the box, and passing it around 
the grain in the clamp. 

Third, The combination of means, or their equivalents, for forming 
the band and securing it around the grain in the clamp and completing 
the sheaf, substantially as set forth. 

Fourth, I claim the arrangement of the lever, c", the side rod, f", 
and the ph.te, h", having the hole, g", for holding the rake's shaft, as 
and for the purpose described. 

35,000.— John Magee, of Chelsea, Mass., assignor to Nor- 
ton Furnace Company, of Norton, Mass., for Improve- 
ment in Cooking Stoves : 
I claim my peculiar arrangement of the ash chamber and the oven 
chute with reference to theliearth, the horizontal grate and the oven, 
the said ash chamber being constructed with an opening, and such 
opening beingprovided with one or more doors, all substantially as 
specified and represented. 

35,001.— J. L. Jones, of St. Louis, Mo., assignor to himself 
and W. D. Porter, of U. S. Navy, for Improved De- 
fensive Armor for Water and Land Batteries : 

I claim, first, Metallic plates, as the defensive armor of ships anil 
land batteries, when the plates have a flange at the edges and have in- 
termediate flanges, and when the plates are applied in two or more tiers 
or thicknesses, so as to form recesses between them also when the 
plates otherwise are constructed and applied, substantially as and for 
the purposes set forth. 

Second, The combination of armor plates which have a flange at each 
edge, and intermediate flanges, and are applied as described, with di- 
vided elastic cushions, substantially in the manner and for the purpose 
set forth. 

Third. The combination of two or more tiers of angle plates con- 
structed and applied as described, with intermediate cushions, E, and 
foundation cushions, D, substantially in the mannerand for the pur- 
pose set forth. 

Fourth, The combination of elastic washer cushions, c, bolts, F, 
angle plates, A B, constructed and applied »s described, cushions, E, 
and casemate or side of a vessel, substantially as and for the purpose 
described. 

35,002.— Joseph Short (assignor to Charles Short), of 
Salem, Mass., for Improved Sling for Carrying Blank- 
ets and Overcoats : 

As a new article of manufacture, I claim the officer's overcoat and 
blanket sling, as and for the purpose described. 

35,003.— H. D. Walcott, of Boston, Mass., assignor to 
Horace Williams, of Brookline, Mass., for Improve- 
ment in Eyelet Machines : 

I claim the Ascribed improved eyelet set and punch combined in 
the piece, E, being so pivoted to the jaw, C. that when it is revolved 
the ounch, d, and die, f, attached thereto, will fall on different parts 
of the iaw, D, substantially asset forth. 



35,004 J. O. Whitcomb, of Brooklyn, N. Y., assignor to 

Joseph Dodin, of New York City, for Improvement 
in Sewing Needle Cases : 

I claim a needle case having a graduated series of compartment", 
substantially as described. Also, in combination therewith, the plata, 
Fig. 3, attached to the bottom of the case, and turning on the common 
center, n, and having the notch, e, substantially as described. 

35,005 E.H. Williams, of Clermont, Iowa, and D. R. W. 

Williams, of Werner, Wis., assignors to saiA E. H. 
Williams, for Improvement in Excavating, Plowing 
and Grading Machines : 

We claim, first, constructing the endless belts, I M O, of a series of 
metallic plates, o, connected together by joiut stormed of eyes, p, which 
interlock into each other and are sos waged or formed as to receive their 
pins, q, at the inner sides of the belt, whereby the outer surfaces of 
the plates will be flush with each other, and projections formed at the 
inner side of the bells to mesh into toothed pulleys or wheels which 
are driven by the belts or by which the belts are driven, substantially 
as shown and described. 

Second, The combination of the adjustable part, D, of the frame of 
the machine, with the adjustable caster wheel, E, andadjustableplow, 
F t all arranged substantially as shown and described, for the purpose 
ot ensuring a steady movement of the plow at any angle or degree of 
inclination in which it may work. 

Third, The wheel, H. provided with two annular colters, 1 1, and two 
or more annular bars, m m, in connection with die endless belt, I, and 
endless p-essure belt, M, arranged in relation with each other and the 
plow, V, to operate as and for the purpose specilied. 

Fourth, Providing the plow, F, with a yielding or elastic moldboard. 
i, attached to the upper end of the share, d, and arranged in relation 
with the belts, I M, to operate as and for the purpose set forth. 

Fifth, The combination of the chains, J J h' h', couiected to springs, 
and arranged substantially as shown, for the purpose of driving or 
operating the pressure belt, M, from the belt, I, and preventing the 
belt, M, from being subjected toany undue pressure against the ascend- 
ing slice of earth, while the chains, J J, are kept sufficiently taut to 
ensure the perfect operation of the belt, M. 

Sixth, The employment of the laterally-adjustable rotating colters, 
T, and shares, U, arranged and applied to the part, D, of the frame of 
the machine, and used in connection with the wheel, II, belts, I M, 
and plow, F, as and for the purpose set forth. 

Seventh, The adjustable discharging sjimit, I', attached to the upper 
part of the part, A, of the frame of tin; machine, and in relation with 
the discharge end of the belt, O, as and l'< r die purpose described. 

Eighth, The rotary beater, formed of the rotating shaft, s', and beat- 

rs, u', nrraiigcd in relation with the belt, O, to operate as and for the 
purpose set forth. 

Ninth, The combination <>l two endless bells, I M, when nminged 
relatively with each other, a wheel, II, without the collet*, 1 I, and a 
plow, F, so as to serve as elevators to cany up the slice of earth as it 

s cut by the plow. 

Tenth. The employment or u.se of a wheel, II, provided with annular 
colters, 1 1, when -s» arranged as t<> perform the double function of a 
rotary colter and a driving wheel for operating the endless belt or belts 
and other working pans of an excavating machine. 

35,006.— Suspended. 

35,007. — Abel Brear, of Saugatuck, Conn., for Improved 
Apparatus for Discharging Liquids from Kettles and 
outer Vessels : 
I claim the combination of the movable cover, B, and discharge 
pipe, C, with a steam or air pipe, D, by means of one or more hollow 
connecting arms or branch pipes, E E, in such manner as to effect the 
discharge of the vessel to which the cover is titled by means of steam 
or compressed air admitted to the said vessel from the said pipe, D, 
through the said hollow connecting arms or branch pipes, substanti- 
ally as specified. 

KE-ISSUES. 

1,301 I. D. Condit, of Milburn, N. J., assignee of H. L. 

Randall, of Roxbury, Conn., for Improvement in Ma- 
chines for Felting Hat Bodies. Patented April 21, 

1857: 

I claim a concave bed for the roll ol hat bodies to rest and turn 
in without changing place while being felted, substantially as and for 
the purpose specified. 

I also claim, in combination with such a concave bed, the mode of 
operation of the felting instrument, substantially as and for the pur- 
pose specified. 

I also claim, in combination with such a concave bed, and with the 
felting instrument, or the equivalent thereof, the means described, or 
the equivalent thereof, tor paniallr resisting the rotation of the roll of 
bat bodies in the said bed, substantially as and for the purpose speci- 
fied. 

And I also claim, in combination with the concave bed and the felter, 
or their equivalents, the mechanism, or the equivalent thereof, for 
varying the degree of pressure on the roll, and for free access to the 
bed for putting in or taking out a roll of hat bodies, as set forth. 

1,302. — Clement Russell, of Massillow, Ohio, for Improve- 
ment in Double-gearedHorsePowers. Patented May 
1, 1855 : 
I claim, in connection with double-geared horse powers, the com- 
bined use of a center pin and moving block for allowing the drive 
wheel to adjust itself to the pinions with which it works, substanti- 
ally as described. 

EXTENSION. 

5,509.— Aaron Smith, deceased, late of Bloomfleld,Mich., 
for Improvement in Grain Separators. Patented April 
11, 1848 : 
First, I claim the revolving rake, constructed and operating as de- 
scribed, for shaking up and separating the straw and the grain, and 
carrying the straw through the machine. 

Second, I claim the motion of the screen in combination with that of 
the rake, its motion being pendulous and m reverse direction to that 
of the rake, as described. 



1,563.— A. C. Barstow, of Providence, R..I., Design for~a 

Gas-burner stove. 
1,564.— C. W. Palmer, of Troy.N. Y.. Design for a Cook's 

Stove. 

1,565.— W. W. Stanard (assignor to Jewett& Root), of 

Buffalo, N. Y., Design for a Stove. 
1,566.— W. W. Stanard (assignor to Jewett & Root), of 

Buffalo, N. Y., Design for a Stove. 



TO OUR READERS. 



Models are required to accompany applications for Patents 

under the new law, the same as formerly, except on Design Patents, 
when twogood drawings are all that Is required to accompany the 
petition, specification and oath, except the government fee. 

Receipts.— When money is paid at the office for subscrip- 
tions, a receipt for it will always be given ; but when subscribers 
remit their money by mail, they m;iy consider the a rival of the first 
paper a bona fide acknowledgment of our reception of their funds. 

Patent Claims. — Persons desiring the claim of any inven- 
tion which has been patented within thirty years, can obtain a 
copy by addressing a note to this office, stating tbe name of the pat- 
entee and date of patent, when known, and inclosing $1 as fee for 
copying. We can also furnish a sketch of any patented machine issued 
since 1853, to accompany tbe claim, on receipt of $2. Address MUNN 
£ CO., Patent Solicitors, No. 37 Park Row. New York. 

New Pamphlets in German. — We have just issued a re- 
risededition of our pamphlet of Instructions to Inventors, containing 
a digest of the fees required under the new Patent Law, &c, printed 
iu the German language, which persons can have gratis upon appli- 
cation at this oSlce. Address MUNN- & OO. t 

No. 37 Park-row, New Yurk. 
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PATENTS FOR SEVENTEEN YEARS. 




The new Patent Laws enacted by Congress on the 2d 
■ f March, 1861, are now in full force, and proveto be of great benefit 
10 all parties who are concerned in new inventions. 

The duration of patents granted under the new act is prolonged to 
sbvbntbbn years, and the government fee required on filing an appli- 
cation for a patent is reduced from S30 down to 815. Other changes 
in thefeesare also made as follows :— 

On filing each Gaveat $10 

On filing each application for a Patent, except for a design... $15 

On issuing each original Patent $20 

£fn appealto Commissioner of Patents $20 

On application for Re-issue $30 

On application for Extension of Patent $50 

On granting the Extension $50 

On filing Disclaimer $10 

On filing application for Design, three and a half years — $10 

On filing application for Design, seven years $16 

On filing application for Design, fourteen years $30 

The law abolishes discrimination in fees required of foreigners, ex- 
cepting reference to such countries as discriminate against citizens of 
the United States— thus allowing English, French, Belgian, Austrian 
Russian, Spanish, and all other foreigners except the Canadians, te 
enjoy all the privileges of our patent system (except in cases of designs) 
on the above terms. 

During the last sixteen years, the business of procuring Patents f oi 
new inventions in the United States and all forei gn countries has been 
conducted by Messrs. MUNN & CO., in connection with the publica- 
tion of the SCIENTIFIC AMERICAN ; and as an evidence of the 
confidence reposed in our Agency by the Inventors throughout the 
country, we would state that we have acted rb agents for more than 
FIFTEEN THOUSAND Inventors! In fact, the publishers of this 
paperhave becomeidentifled with the whole brotherhood of Inveutors 
and Patentees at home and abroad. Thousands of Inventors for 
whom we have taken out Patents have addressed to us most flattering 
testimonials for the services we have rendered them, and the weBith 
which has inured to the Inventors whose Patents were secured 
through this Office, and afterward illustrated in the SCIENTIFIC 
AMERICAN, would amount to many millions of dollars 1 We would 
state that we never had a more efficient corps of Draughtsmen and 
Specification Writers than are employed at present in our extensive 
Offices, and we are prepared to attend to Patent business of all kinds 
in the quickest time and on the most liberal terms. 

The Examination of Inventions* 

Persons havingconceiv?d an idea which they think may be patent- 
able, are advised to make a sketch or model of their invention, and 
submitit to us, with a f ulldescription, for advice. The points of novelty 
are carefully examined, and a reply written corresponding with the 
facts, free of charge. Address MUNN A CO., No. 37 Park-row, New 
York. 
Preliminary Examinations at the Patent Office, 

The advice we render gratuitously upon examining an invention does 
notextendtoa search at the Patent Office, to see if alike invention 
has been presented there, but is an opinion based upon what knowledge 
we may acquire of a similar invention from the records in our Home 
O Bice. But for a fee of $5, accompanied with a model or drawing and 
description, we have a special search made at the United States Patent 
Office, and a report setting forth the prospects of obtaining a Patent 
Ac., made up and mailed to the Inventor, with a pamphlet, giving in- 
Btructlons for further proceedings. These preliminaryexaminations 
are made through our Branch Office, corner of F and Seventh-streets, 
Washington, by experienced and competent persons. More than 
5,000 such examinations have been made through this office during the 
past three years. Address MUNN & CO., No. 37 Park-row, N. Y. 
How to Slake an Application for a Patent. 

Every applicantf or a Patent must furnish a model of his Invention. 
Tf susceptible of one; or if the invention is a chemical production, he 
must furnish samples of the ingredients of which his composition 
consists, for the Patent Office. These should be securely packed, the 
inventor's name marked on them, and sent, with the government fees 
by express. The express charge should be prepaid. Small models from 
a distance can often be sent cheaper by mail. The safest way to remit 
money is by draft on New York, payable to the order of Munn A Co. 
Persons who live in remote parts of the country can usually purchase 
drafts from their merchants on their New York correspondents; but, if 
not convenient to do so, there is but little risk in sending bank bills by 
mail, havinp the letter registered by the postmaster. Address MUNN 
k Co No. 37 Park-row. New York. 

Caveats. 

Persons desiring to file a Caveat can have the papers prepared in the 
shortest time by sending a sketch and description of the lnventlo 
The government fee for a Caveat, under the new law, is $10. A pam 
phletofadviceregardlng applications fnr Patents and Caveats, in En- 
glish and German, furnished gratis on application by mail. Address 
MUNN A CO., No. 37 Park-row, New York. 

Foreign Patents. 

We are very extensively engaged in the preparation and securing of 
Patents in the various European countries. For the transaction of this 
business, we have offices at Nos. 66 Chancery-lane, London ; 29 Boule- 
vard St. Martin, Paris; and 26 Rue des Eperonniers, Brussels. We 
think we can safely Bay that thrkk-fodrths of all the European Pat- 
ants secured to American citizens are procured through our Agency. 

Inventors will do well to bear in mind that the English law does not 
limit the issue of Patents to Inveutors. Any one can takeout a Patent 
there. 

Circulars of lnformatlonconcerning the proper course to be pursued 
in obtaining Patents In foreign Countries through our Agency, the re- 
(fatre'metiTs of different Patent Offices', Acv, may fife Had gratis upon ap\ 
plication at our princinp office, No. 37 Park-row, New York, or either 
of our Branch Offices. 



Rejected Applications. 

We are prepared to undertake the investigation and prosecution of re- 
jected cases, on reasonable terms. The close proximity of our Wash- 
ington Agency to the Patent Office affords us rare opportunities for the 
examination and comparison of references, models, drawings, docu- 
ments, Ac. Our success in the prosecution of rejected cases has been 
very great. The principal portion of our charge i s generally left de 
pendent upon the final result. 

All persons having rejected cases which they desire to have prose 
cuted are iu^Ua, ^.-respond with us on the subject, giving a briei 
history of the case, inclosing the official letters, Ac. 

Assignments of Patents. 

The assignment of Patents, and agreements between Patentees and 
manufacturers, carefully prepared and placed upon the records at the 
Patent Office. Address MUNN A CO., at the Scientific American Pat- 
entAgeney, No. 37 Park-row, New York. 



It would require many columns to detail all the ways in which the 
Inventor or Patentee may be served at our offices. We cordially invite 
all who have anything to do with Patent property or inventions to call 
at our extensive offices, No. 37 Park-row, New York, where any ques- 
tions regarding the rights of Patentees, will be cheerfully answered. 

Communications and remittances by mail, and models by express 
(prepaid), should be addressed to MUNN A CO., No. 37 Park-row, New 
York. 
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E. S., of Conn. — We do not discover any novelty in your 
proposed plan for constructing iron, plated vessels. It appears to 
be substantially the same as some others described in the Scientific 
American-. By referring to our back volumes you will get much 
valuable information on th<> subject. 

J. G. B., of Mich.— Sal-enixum is" a name which is some- 
times used in England for snliiinmnnlne. A solution of two ounces 
of alum, two of saltpeter ami <>n<- of salammoniac is used for "col- 
oring gold." The meaning of "gilder's wax" used by some persons 
is unknown to us. Another pickle used for coloring gold consists of 
nitric acid 8 us., muriatic acid 1 quart, salammoniac 2 oz.,alum 1 
07.. ami water two gallons. The articles of gold are dipt in this for a 
few seconds then washed thoroughly in pure water and dried. 
Pale brassy gold may be made to assume a deep reddish shade by 
using such a pickle or "dip." 

II. R., of N. Y.— Dr. Griscom, of this city, is the author of 
an illustrated work on heating and ventilating buildings. 

W. T. C, of Md.— Plaster of Paris, is the common cement 
which is used for fastening brass burners to the glass of kerosene 
oil lamps, but it will not answerfor cementing the broken glass of 
such lamps, nor are- we acquainted with any cement that will do so 
and also resist the action of the oil. 

G. W. W., of N. Y — It has been somewhat difficult for us 
to arrive at the nature of your questions. We understand them to 
amount in substance to this "What will be the difference of dis- 
charge from your wheel into a spout 16-inches deep and as many 
wide (though the latter is not stated) and into a raceway 4 feet deep 
from the bottom of the Hume? You also state that your water 
comes to the wheel through a gatcof 144 inches area. The discharge 
of water from a spout is allowed to be about two-thirds of the open- 
ing in inches. As your discharge spout has an area of 256 square 
inches and the inlet only 144 inches, it appears to be sufficient for 
the discharge of all the water and there will be little or no difference 
between the spout and raceway. We, however, prefer a deep 
raceway under the flume of a turbine wheel so as to have plenty of 
space for the discharge water to flow away freely. 

W. A., of Mass.— The solution employed to cement india 

rubber to leather, is india rubber dissolved in naphtha. It is not, 
however, suitable f<* cementing vulcanized india rubber to leather 
without first heating ihe India rubber. <Iutta percha dissolved in 
naphtha also makes n good cement. 

G. W.R., of Va — A cement composed of glue, chalk and 
pftDerpulp, is somelimes used for making architectural ornaments 
to be attached to wood. Another cement used for the same pur- 
pose is composed of fine sifted chalk, bees-wax and resin. Use equal 
parts of resin and wax, then melt them and add the chalk until the 
composition attains the proper consistency. A strong solution of 
glue and whiting makes a very good cement tor ivory. 

T. S., of N. J.— A varnish composed of lac dissolved in 
alcohol and colored with turmeric, is sometimes used for coating 
brass to preserve it from becoming tarnished. Common sealing wax 
dissolved in alcohol and colored with lampblack is used to coat the in- 
side of tubes used for microscopes and telescopes. 

G. L., of Conn. — The power required to operate a trip 
hammer Is Just in proportion to the weight of the hammer, the num- 
ber of strokes it makes per minute and the lift. A hammer weigh- 
ing 101) lbs. making 140 strokes per minute and which is lifted twelve 
inches, takes an engine of about one horse power. If the lift of the 
hammer is 24 inches It tnkes four horse power, and so on in the 
same ratio. 

J. P. H M of N. Y. — French polish is applied to wood in 
RtivertU coats like any other varnish. Each coat is allowed to dry, 
then ic is rubbed down with pumice stone, and lastly, finished with 
fine whiting, and wiped uiT with a little sweet, oil and a piece of 
silk. We can furnish you with the 3d, 4th and 5iU volumes, (new 
series) for $1 per vol. in sheets and Si 50 bound. 

II. It. T., of Conn. — We have never soon the treatise on 

stationary engines for railways, to which yon refer. 

H. <>. L.,of Conn.— The only work published on street 
railways to our knowledge is that of A. Easton, O. E., 402, Walnut 
street, Phila. 

G.W. H., of N.Y.— We are not acquainted qpth any ve- 
hicle that is better than ■ refined heavy petroleum for mixing with 
coal tar to be applied warm to coarse castings as a varnish. 



H. B. S., of Wis. — The tincture of iodine applied to bun- 
ions is said to afford great relief. A strong solution of pearl ash 
applied to corn6, will soften them' so that they may be easily drawn 
out. 

P. H. W., of Maine. — As there is friction of water passing 
through pipes or openings, we have no doubt that you would obtain 
a. greater discharge through your draft box, by having an opening of 
40 inches at the bottom than by having one of 30 inches, even if the 
pipe at the top remains of the same size. 

Reader, of S. A., of Penn.— Tide mills are quite common ; 
there is a very large one near Boston and there are several on Long " 
Island. The wheels are constructed to run either way so as t'j use 
the tide both when it is coming in and when it is going out. The 
objection to this power is its inconstancy. 

J. F. C, of Mich.— Yon can easily calculate the power of 
your stream yourself; 33,000 lbs. of water per minute, will produce 
one horse power for each foot of fill, and an ordinary wheel will 
yield about 70 per cent of the power; a cubic foot of water weighs 
62>a lbs. and you get the number of cubic feet per minute passing 
through your race by multiplying the velocity in feet per minute, by 
the areamfeetof the cross section of the race. The velocity in 
the race depends upon so many circumstances that you had bet- 
ter measure it. For 4 feet stones 4)£to 5 horse power are allowed 
for each run. 

S. P. G., of Wis. — Your plan of using mirrors for aiming 
cannon, has already been suggested, but the idea of having the gun 
aimed at the under side, and having a low iron turret to protect the 
head of the gunner is new to us. 

J. K. W., of Kansas.— Ewbank's Hydraulics, is an elabo- 
rate treatise on the subject of water power, wheels. Arc. There is 
great difference of opinion in regard to the best kind of water 
wheels. 

Reader, of Mass.— Wrought iron is made from cast iron, 
and steel is usually made from wrouetlt iron. Cast steel can be 
melted and cast, but though wrought iron may be fused, it is no 
practicable to make castings from it. 

A. A. Iu, of 111.— The motion of a machine, caused by the 
natural action of air— which motion would begin on exposing th 
machine to said action, and continue as long as the air exists, or 
until the machine was worn out— would not be what is termed a 
perpetual motion. By perpetual motion is meant the motion of a 
machine that generates Its own power. You will find our views in 
full on this subject on page 353, Vol. I. (new series) SCIENTIFIC 
American. 

Special Notice— Foreign Patent.— The population of 

Great Britain, is 30,000,000; of France, 36,000,000 ; Belgium, 5,000,000; 
Austria, 40,000,000; Prussia, 20,000,000-, and Russia, 60,000,000. 
Patents maybe secured by American citizens in all of these coun- 
tries. Now is the time, while business is dull at home, to take ad- 
vantage of these immense foreign fields. Mechanical Improvements 
of all kinds are always in demand in Europe. There will never be 
a better time than the present to take patents abroad. We have re- 
liable business connections with the principal capitals of Europe. 
Nearly all of the patents secured in foreign countries by Americans 
are obtained through our agency. Address Munn A Co., 37 Park 
row, New York. Circulars about foreign patents furnished free. 



Money Received 
At the Scientific American Office on account of Patent 

Office business, during one week preceding Wednesday, April 23, 

1862:- 

J. F. R., of N. Y., $10; N. and B , of N. Y., $25; W. J. L., of Ind., 
$30; D. K., of Mich., $15; J. S., of N. Y., $15; A. I., of Iowa, $25; J. 
P. S., of Mich., $15; J. L. H., of Pa., $25; E. F. W., of N. Y.,$25; J. 
D. C, oi N. J., $15; G. T., of Conn., $15; H. 0. R, of Pa., $30; C. L. 
CI., of N. Y., $300; H. V. F., of Intl., $25; J. A., Jr., of 111., $15; J. 
II. I., of 111., $20; C. W.,of N. Y., $45; A. K. R„ of Vt., $20; A. A. 
P., of Mass., $20; C. T. B., of N. J., $10; R. P. K., of N. J., $20; J. 
R. W., of N. Y.. $15; J. C, of N. Y., $28; P. P., of N. Y., $25; J. J)., 
of N. J.,$15;.I.McN.,of Pa.,$ 0; M. M., of Ohio, $15; C. B. M.,of 
III., $15; T. S., of Ohio, $30; W. D., of N. Y., $100; F. C. L., of N. 
Y., $15; M. II., of Towa, $25; C. B., of Mass., $25; J. R. R., oi N. 
Y., $15; O.L. R., of N. II., $25; A. II. and J. A.W., of Pa., $35; M. 
and A., of Wis., $S50; G. II. II., of N. Y., $15; J. U S., of N. J., $15; 
K. H. E., ot Vt., $15; C. D. I., of Wis., $20; P. II., of N. Y., $20; B. 
B.,of N. H.,$57; J. N. D.,of Iowa, $20; C. E. R.,of N. Y., $20; J. 
H.C.,of Pa., $20; J. II. B., or N. J., $35; C. A., of N. Y., $12; J. B. 
L.,of N. Y.,$25; J. H., of Ind., $25; F. S. O., of N. Y., $30; J. H. 
A., of N. Y., $10; J. D., of N. J., $25; S. P. R., of Mass., $15; J. S. 
8., of N Y., $25; H. S., of Mich., $25; W. H. MoN., of N. Y., $40; S 
M., of Del., $25; H. K., of Mich., $25; W. C, of Pa., $15; J. H., oi 
Ohio, $25; G. N., of Conn., $25; D. H., of N. Y., $25; J. I., of Pa., 
$20; W. V. McK., of N. J., $20; I. S. S., of N. Y., $20; E.C.,of 
N. Y., $20; E. Y., of X. Y., $20; J. B.,of N. Y., $25; A. S., of 111., 
$30; T. O. L., of N. Y., $10. 



Specifications and drawings and models belonging to 

parties with the following initials have been forwarded to the Patent 

Office from April 16 to Wednesday, April 23, 1862 — 

F. W. R., of N. Y. (2 cases) ; J. R. W., of N. Y. ; S. & S., of Pa. ; J. 

H. B., of N. J. ; J. B., of N. Y. ; J. C, of N. Y. ; N. N., Jr., of N. Y. ; 

O. K., of Ind.; C. A., of N. Y. ; A. S., of 111.; A. K., of Oregon ; A. 

S.,of 111. (3 cases); A. I., of Iowa; W. G., of Mass.; D. H., of N. Y. ; 

O. L. R., of N. H. ; H. V. F., of Ind.; G. N., of Conn.; P. P., ofN.Y.; 

J. H., of Ohio ; S. M., of Del.; J. B., of Mass.; A. H. & J. H. B., of 

Pa.; J. L. II, of Pa.; H. K., of Wis.; M. H.,of Pa.; H. S., of Mich.; 

J. B. L.,of N. Y.; J. S. S., of N. Y. ; J. O. L., of N. Y. ; J. D„ of N. 

J. ; R. B., of Paris. 



Back Numbers and Volumes of the Scientific American. 
VOLUMES I., II., III., IV., V. (NEW SERIES) COM- 

plete (bound or unbound) maybe had at this ofllce and from all period- 
ical dealers. Price, bound, $1 50 per volume, by mall, $2— which in- 
clude postage. Price, in sheets, $1. Every mechanic, Inventor or ar- 
tizan in the United States should have a complete set of this publica- 
tion for reference. Subscribers should not fail to preserve their num- 
bers for binding. 

We areprepared to bind volumes in handsome covers, with illu. 
rafnatM sidew, arrd to furnish covers for other binders. .Price for 
mVdta#, oDceMYs. Price for covers, by mail, 50 cents; by elprCBB, Or 
delivered at the office, 10 cents. 
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BATES OF ADVERTISING. 
Twenty-five Cents per line for each and every Insertion, pay- 
able in advance. To enable all to understand how to compute the amount 
hey must send in when they wish advertisements inserted, we will 
explain that ten words average one line. Engravings will not be ad- 
mitted into our advertising columns ; and, as heretofore, the publish- 
ers reserve to themselves the right to reject any advertisement ihey 
may deem objectionable. 



PATENTED.— LIVERMORE'S IMPROVED CHUTE, 
for river and canal navigation. An open channel without gates. 
No hindrance tn rafts. Will not cost mor<; than lucks. Steamers can 
-ascend and descend. By this plan the OTiio river can be made naviga- 
ble to Pittsburgh, with six by eighty feet at low water. For particu- 
lars address A LONZO L1VEKMORE, Civil Engineer, Tremont, 
Schuylkill Co , Pa. 1H 2* 

SWISS DRAWING INSTRUMENTS.— THESE CELE- 
braled instruments are now for sale, separate or in cases. Divi- 
ders, scales, bow pens, hair dividers. <fec. Priced ntirl illustrated catn- 
logues fnrnislicd gratis, by M'ALLISTER <fc BBO., No. 728 Chesnut 

street, Philadelphia. 18 2 s 

A PRACTICAL MACHINIST AND ENGINEER SEEKS 
employment.— Would become an agent, for the sale of some in- 
vention of real utility. The most (satisfactory refenmcu "ill be given. 
Only those willim: m <lenl libera 11 v with a ihnroughlv reliable man, 
may address CONDENSER, Box No. 131, Phelps, Ontario County, 
New York. is 4* 



M 'NEIL'S CLOTHES DYER IS PROJECTED FROM 
any sized window of a house without the use of tools, in a few 
seconds. It does not interfere with the sash or shutter!:, nor require 
anv screws, nails or other device to fasten it. It is very cheap and du- 
rable. For rights address CORDON „'XEIL, Chesnut Hill, I'a. 
1* 2* 



WANTED.— A SITUATION AS AN APPRENTICE IN 
a machine shop, where steam engines are built. Address 
R. T. HATHAWAY, New Bedford, Mass. 1* 



BAIRD'S PATENT PREPARATION FOR THE PRO- 
tention of Steam Boilers from Incrustation.— It does not injure 
the metals; is a great saving of fuel; (hies not foam, and works equally 
wellinsaltand freshwater. For sal.; hv JAMES F. LEVIN, No. 2:J 
Central Wharf, Boston, Mass. New York depot, COLES & CO., No. 
91 West street. lHtf 



TRON WORKS FOR SALE.— A FOUNDRY AND MA- 

I chine works, all in complete order, with Tools, Patterns, and all 
utile r fixtures in abundance, for working successfully one hundred men, 
is now ollercd lor sale. All or any part of the same. This niters a 
rare opportunilylor any one wishing in engage in foundry and ma- 
chine business here, or increasi ng their stock of tools else- where, as 
they will !>e sold vcrv low I'm- cash, to close a, concern. For further 
particulars address IIAYNER & BROWN, Alton, III. 11 2* 

THE GREAT AMERICAN PUMP.— THE REST CIS- 
tern, well and lire pump. Raises from all depths; forces to all 
distances; works easy; works well; don't rust; don't freeze; has 
three years' success, and nn equal. Pries reduced. Drawihi>s and 
prices free. Address JAMES M. EDNEY, No. 476»» Broadway, New 
York City. 1* 



JACQUARD MACHINES, WITH APPURTENANCES, 
manufactured and put up. Looms for narrow goods, from silk 
ribbon to cotton tape, built to order on the most approved principles. 
W. P. UH LINGER, No. 1,021 North Second sheet, Philadelphia, Pa. 
17 5* 



MACHINERY FOR SALE, AT VERY LOW PRICES.— 
6 slide lathes, 2 double-axle lathes, 2 iron planers, 2 bolt cut- 
ters, 2 punching machines, 1 boring lathe, 3 upright drills, 1 gem-cut- 
ting engine, 1 wheel jack, 1 heavy slotting machine, 1 car-wheel boring 
machine, 1 Cray A wood planer, 2 Daniels's planers, 1 Woodworth 
planer, 2 power-mortising machines, 2 sash-molding machines, 2 ten- 
oning machines-, 1 weatherboard ing machine, 1 scroll saw, 1 portable 
forge, universal chucks, and a lot of foundry tools. Cheap for cash. 
Address CHAS. II. SMITH, No. 135 North Third street, Philadelphia. 
The above have been in use, but are in good order. 17 ti* 

ANILTNE COLORS.— FUCHSINE, BLUE DE LYON 
and Violet Imperial, of the products of Messrs. RENARD, 
FRERES & FRANC, Lvons, France. Secured hv Letters Patent of 
the United States, granted July 31, I860, and July "30, 1*61. The under- 
signed are prepared to oiler for sale, or to receive orders for the above 
products. A. PERSON „ IIARRIMAN, Nos. 60 and (!2 Murray 
street, New York City. Sole agents for the United States. 17 12 

PATENT RIGHTS FOR SALE.— PRACTICAL EXPE- 
rience, derived from an extensive use and thorough test of the 
Nonpareil Washing Machine, patented September, 18(51, proves it to 
be, fur family, hotel and laundry purposes, greatly superior to any 
machine now before the public. State rights to ma nu factmv and vend 
areforsaleby OAKLEY „ KEATING, No. 73 South street. New 
York City. 17 4* 
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MACHINIST'S TOOLS.— SECOND-HAND LATHES, 
Plunera, drilling machines and shop cranes. Apply to 0. \V. 
UOl'ELAXD, No. Hi Broadway, New Vork City. 17 4 



GRINDSTONES OF ANY SIZE Oil GRIT, FOR WET 
or dry gi\udipg, can be furnished on receipt, of a nne-fourth 
ounce -sample sent by mail to J. E. MITCHELL, No. 311) York ave- 
nue, Philadelphia, Pa. 12 etml3* 

ONE 50-UORSE STEAM ENGINE, AS GOOD AS 
new, will be sold cheap on application to GUILD A GARRI- 
SON, Nos. 55 and 57 First street, AYllliamsburgh, or No. 74 Beekman 
street, New York City. 17 tf 



WATER WHEEL—REYNOLDS' 3 PATENT.— CON- 
central Pressure Water Wheel. For information or circulars 
(free) concerning this remarkable wheel, address TALLCOT & UN- 
DERIIILL, Agents, Oswego, N. Y. 17 S 



CRAVING FOR TOBACCO PREVENTED.— SEND 36 
one-cent stamps to O. SPOTS-WOOD, No. 12!) Spiing street, sta- 
tion A, New York City. 17 J* 



FOR SALE.— A PATENT RIGHT FOR THE UNITED 
States and England, of t.he newest and hest rotarv ermine and 
force pump yet invented, illustrated ami described in ihi; Scientific 
American of April 26, 1SC2. Anv one wanting to purchase, willing to 
join the inventors in nuniuftict tiring, m- dashing further information 
will address KENYON & TllEODUUB COX, No. 22 William street' 
New York City. 10 ** 



SPECIAL NOTICE— PEACE OR WAR— HUNDREDS 
of Millions of Dollars' worth of Invenipms, Ac.— The under- 
signed challenges any man to produce inventions, plans and contri- 
vances as usui til, important, valuable and anions— ».nne in relation 
io the peaceful arts, and Homo to that of «\-ar— as he will produce il 
allowed Mm opportunity and niejnis. l'ETER LORiSoN , Soi'seani 
U. S. Army, in charge Governor.-.' Island Boat House., Ne.w York City. 
Inventor of the lirst percussion shell, conical shot, and what is called 
the Mallet mortar, Ac. 17A21 2* 

SITUATION WANTED, BY A MECHANICAL DRAFTS- 
man.— The best of references given, and specimens exhibited. 
Address .T. A., Maejdierson Ph.irnia.ev,- corner Fimrth and Wharton 
street:;, Philadelphia, Pa. jy 3* 



A-, SUBSTITUTE FOR LEAD PIPE, VIZ., A SEMI- 
Elastic Pipe or Hose. C. McBurney's Patent.— It can be univer- 
sally applied lor theforcing, suction or conducting of' water, hot or 
cold, in any and every place. It imparts no deleterious substance to 
water under ar.y circumstances. It is sufllciently elastic to be easily 
bent into curves, Ac. It is not affected by heat "or cold. It will not 
burst if water is frozen in it. Is not injured by exposure to the 
atmosphere or sun, and it has been thoronghly tested for seven years. 
In short, die pipe is composed of ingred lents indestructible except by 
fire. Manufactured by the BOSTON BELTING, PACKING A HOSE 
CO.. Boston, Mass. Price list and circulars sent to order. TAPPAN, 
McBLTRNEY A CO., Agents, Boston, Ma&s. 15 3m 



PORTABLE STEAM ENGINES — COMBINING THE 
maximum of efliciency, durability and economy with the minimum 
of weight and price. They are widely and favorably known, more 
Uian 2J0 being i 11 use. All warranted satisfactory or no sale. A large 
stock on hand ready for immediate application. Descriptive circulars 
sent on application. Address J. C. HOADLEY, Lawrence, Mass. 
14 3m 



TURBINE WATER WHEELS, CONSTRUCTED UPON 
the best principle for greateconomy in water. — For illustrated pam- 
phlet address ALONZO WARREN, agent American Water Wheel 
Company, No. 31 Exchange street, Boston, Mass. 13 12* 

_ . . _____ 

LARGE MANUFACTORY A ND STEAM POWER FOR 
Sale or to Let Cheap. — For sale or to let, in Bridgeport, Conn., a 
Large Frame Manufactory, l;j;j fen long, 33 feet wide and lour stories 
high; was built a few years sinre for a carriage manufactory, but is 
now supplied with a 10 horse power engine and boiler ill complete 
order, with shafting and steam-heating pipes throughout. It is cen- 
trally and pleasantly located, and well calculated for light manu- 
factures. Numerous parlies in Bridgeport would like to hire power. 
The whole will be sold or let on reasonable terms. Also for sale or to 
let a large manufactory in Westport, Conn., built ol brick, with an 
engine of 200-horse power. Apply to P. T. BARNU.M, American .Mu- 
seum, New York City, or liridgeport, Conn. 12 tf 



SOLID EMERY VULCANITE.— WE ARE NOWMANU- 
facturing wheels of this remarkable substance for cutting, grind- 
iugand polishingmetals, that will outwear hundreds of the kind com- 
monly used, and will do a much greater amount of work in the sam 
time, and mure eiltciently. All interested can see them in operation a 
our warehouse, or circulars describing them will be furnished bymail. 
NEW YORK BELTING AND PACKING CO., 
1. 13 Nos. 37 and 38 Park-row, New York. 



JK. BRICK & CO., MANUFACTURERS OF CLAY 
• Retorts, Gas and Green House Tile, Fire Brick, Oven Tile, Ac 
Van Dyke street, near Van Brunt, Brooklyn, N. Y. 6 13* 



\TEW YORK EMERY WHEEL COMPANY, 

__1 HANUFACTURKHS OF 

SOLID EMEKV WHEELS, 

Patented Jan. 7, 1*62. 

These wheels are consolidated upon an entirely new and scientific 
principle. Composed of pure Turkish Emery, free from glue, rubber, 
vulcanite, and all other glutinous substances; they are the only legiti- 
mate Emery Wheel ever introduced into the market. 

They are manufactured of every number of Emery, fine or coarse, 
moulded to every size, and made in quality to any degree of hardness. 
They are true, and carefully balanced; and, as they always present an 
even surface, and do not glaze, are tinequaled for cutting, grinding, 
sharpening and polishing purposes. Their durability and elliciency 
commend them, as a matter of economy, to all workers in metals. 
We subjoin the following from many testimonials : — 

Morgan Iron Works, New York, Nov. 30, 1861. 

New York Emery Wheel Co.— Geidlcmm: Httving given the Patent 
Solid Emery Wheel manufactured by you a severe trial, I do, without 
hesitation, pronounce it the best wheel I have ever used, as it cuts 
quick, wears slow, and (Iocs not glaze or soften by friction. 

Respectfully yours, JOHN CALLHJIIER, 

Foreman Morgan Iron Works. 

A descriptive circular, containing a list of prices, Ac, will be for- 
warded on application. Address NEW YORK EMERY WHEEL CO., 
No. 28 Frankfort street, New York. 4tf 

LAUTH'S PATENT SHAFTING, PISTON RODS, MAN- 
drels, Plates, Ac, of iron or steel. Address the subscribers (who 
arc the only manufacturers under Mr. Lamb's patents in the United 
States, and who have the exclusive controlof said patents), for circu- 
lars containing statements of the results of experiments made by 
William Fairbairn, of Manchester, England, and Major William Wade 
of U. S. A., also other valuable testimonials. JONES A LAUCII- 
LINS, Pittsburgh, Pa. ly* 



FULTON'S COMPOUND, FOR CLEANSING STEAM 
boilers of scale. — This article is powerful to remove scale, and 
will not injura the boiler. Western agents, WALWORTH, HUB- 
BARD A CO., Chicago, III. Sole proprietor, E. If. ASHOROFT, 

No. b2 Sudbury street, Boston, Mass. 9 tf 

fi UILD & GARRISON'S CELEBRATED STEAM 

\JC Pumps— Adapted to every variety of pumping. The principal 
styles are the Direct Action Excelsior Steam Pump, the improved 
Balance Wheel Pump, Duplex Vacuum and Steam Pumps, a:id the 
Water Propeller, an entirely new invention for pumping large quan- 
tities at a light lift. Also one St)- horse steam engine, good as new, will 
bft sold cheap. Fur sale at Nos. 55 and 57 Kirst street, Williams- 
burgh, and No. 74 Beekman street, New York. 
1 tf CUILD, GARRISON A CO. 



TERRITORY FOR SALE.— THE " EUREKA BEE 
Hive," patented July 31, IS 60, is now offered to the public, confi- 
dent of its superiority over any other now in use. State, County and 
Township Rights for sale on reasonable terms. Apply to M. M'GON- 
NICLE, Patentee, No. 3U Union avenue, City of Alleghany, Allegheny 
County, Pa. 15 4* 



EMPLOYMENT ! AGENTS WANTED ! ! A NEW EN- 
terprise.— The Franklin Sowing Machine Company want agents, 
ata salary of $41) per month and expenses paid. For particulars ad- 
dress, with stamp, HARRIS BROTHERS, Box 302 Boston, Mass. 
10 tf 



MILLS.— WE ARE MANUFACTURING SEDGE- 
beer's Improved Conical French Burr Mills; price $120. Sedge- 
beer's Patent Champion (iron) .Mills; price $10 and $50, and Sedge- 
beer A Haven's Patent Nonpariel (in> ;i ) Mills; price $40 and $50, to 
which we invite the aimniiuii of millers, farmers and others requiring 
mills to pulverize any substance. Descriptive circulars mailed free to 
all on application to J AS. L. HAVEN it CO. , Cincinnati, Ohio. 16 3* 



MALLEABLE CASTINGS, MANUFACTURED BY 
Jas. L. Haven A Co, Cincinnati, Ohio.— To those who were 
iruiicpiiiinled with the nature of malleable castings we would say that 
they an; in many cases a cheap uiibstittlte for brass castings, and also 
lor pieces which it is expensive, dilficult or impossible to forge of 
wrought iron. They can alsn be welded or plated with steel, like tail- 
ors' and pruning shears. 16 3* 

SECOND-HAND PORTABLE AND STATIONARY EN- 
sines, Boilers, Machinists' Tools. For sale low, by C.CRAY, 
Box 1,863, Boston, Mass. 16 7* 



FOR FORGING GUN WORK, &0.-PECK'S PAT- 
en 1 Drop Press will give 60 blows in a minute; catches the re- 
bound perfect I v, nor allowing the hammer to remain 1111 instant on the 
wurk to (inrjj u , which allows the striking of several blows at a heat on 
smaller work, and has been run for several years without the expense 
of one dollar for repairs. Send for circular and price list. MILD 
PECK A CO., New Haven, Conn. 16 5* 

"VTYSTROM STEEL WORKS, GLOUCESTER CITY, 

jJi N.J., opposite Philadelphia. — Castings of Wrought Iron or Cast 
Steel, Blooms and Ingots for forcings, of any desired shape. Cast- 
Steel Bells, Ac. JOHN W. NYSTROM 16 5* 



IMPORTANT TO INVENTORS. 




MESSRS. MUNN & CO., PROPRIETORS OF THE 
Scientific American, continue to solicit patents in the United 
States and all foreign countries, on 
the most reasonable terms. They 
also attend to various other depart- 
ments of business pertaining to pat- 
ents, such as Extensions, Appeals 
before the United States Courts 
Interferences, Opinions relative to 
Infringements, _c. The long ex 
perience Messrs. Munn & Co. have 
had in preparing Specifications 
and Drawings, extending over a pe- 
riod of sixteen years, has rendered 
them perfectly conversant with the mode of doing business at the 
United Slates Patent Office, and with the greater part of the inventions 
which have been patented. Information concerning the patentability 
of inventions is freely given, without charge, or sending a model or 
drawing and description to this office. 

Consultation may be had with the firm between nine and four 
o'clock, daily, at their Principal Office, No. 37 Park Row, New 
York. We have also established a Branch Office in the Cur or 
Washington, on the corner of F and Seventh streets, opposite the 
United States Patent Office. This ollice Is under the general superin- 
tendence nt one of the firm, and is in daily communication with the 
Principal Ofllce in New York, and personal attention will be given at 
the Patent Office to all such cases as may require it. Inventors and 
others wbo may visit Washington, havingbusinessat the Pa tent Offices 
are cordially invited to call at their ofllce. 

They are very extensively engaged in the preparation and securing 
ot Patents in the various European countries. For the transaction of 
this business they have Oflices at Nos. 66 Chancery Lane, London, 
29 Boulevard, St. Martin, Paris, and 26 Rue des Eperonniers, Brussels. 
We think we may safely say that three-fourths of all the European 
Patents secured to American citizens are procured through our 
Agency. 

A pamphlet of information concerning the proper course to be pur- 
sued in obtaining Patents through their Agency, (he requirements ot 
the Patent Office, Ac., maybe had gratis upon application at the Prin - 
cipal Office, or either of the Branches. They also furnish a Circular 
of information about Foreign Pat nts. 

The annexed letters from former Commissioners of Patents we com- 
mend to the perusal of all persons interested in obtaining Patents : — 

Messrs. Munn _ Co.:— I take pleasure in stating that while I held 
the office of Commissioner of Patents more than one-fourth of all 
the business Oi' the office came through your hands. I have no 
doubt that the public confidence thus indicated has been fully de- 
served, as I have always observed, in all your intercourse with the 
Office, a marked degree of promptness, skill and fidelity to the inter- 
ests of your employers. Yours, very truly, CHAS. MASON. 

Immediately after the appointment of Mr. Holt to the office of Post- 
master General of the United States, he addressed to us the subjoined 
very grateful testimonial:— 

Messhs. Munn ifc Co. :— It affords me much pleasure to bear testi- 
mony to the able and efficient manner in which you discharged your 
duties as Solicitors of Patents while I had the honor of holding the 
ofllce of Commissioner. Your business was very large, and you sus- 
tained (and, I doubt not, justly deserved) the reputation of energy 
marked ability, and uncompromising fidelity in performing your pro- 
fessional engagements. Very respectfully, 

Your obedient servant, J. HOLT. 

Messrs. Munn & Co. — Gentlemen: It gives me much pleasure to say 
that, during the time of my holding the office of Commissioner of 
Patents, a very large proportion of the business of inventors before 
the Patent Ollice was transacted through your Agency, and that I have 
ever found you faithful and devoted to the interests of your clients, as 
well as eminently qualified to perform the duties of Patent Attorneys 
with skill and accuracy. Very respectfully, WM. D. BISHOP. 

Communications and remittances should be addressed to 

MUNIV & CO., 
Publishers, No. 37 Park-row, New York. 



PUMPS! PUMPS!! PUMPS !! !— CARY'S IMPROVED 
Rotary Force Pump, unrivaled for pumping hot or cold liquids. 
Manufactured and sold by CARY _ BRAINERD, Brockport, N. Y 
Also, sold by J. C. CARY, No. 2 Astor House, New York. 14tf 

HARRISON'S GRIST MILLS— 20, 30, 36 AND 48 
inches diameter, at $100, $200, $300 and $400, with all the modern 
improvements. Also, Portable and Stationary Steam Engines of all 
sizes, suitable for said mills. Also, Bolters, Elevators, Belting, Ac 
Apply.to S. C. HILLS, No. 12 Platt-street, New York. f 



MACHINE BELTING, STEAM PACKING, ENGINE 
HOSE.— The superiority of these articles, manufactured of vul- 
canized rubber, Is established. Every belt will be warranted superior 
to leather, at one-third less price. The Steam Packing Is made in every 
variety, and warranted to stand 300degs. of heat. The Hose never needs 
oiling, and Is warranted to stand any required pressure; together with 
all varieties of rubber adapted to mechanical purpose a Directions, prices, 
Ac, can be obtained bv mail or otherwise at our warehouse. NEW 
YORK BELTING AND PACKING COMPANY. 

JOHN H. CHEEVER, Treasurer, 
14 13 Nos. 37 and 38 Park-row New York. 



IRON PLANERS, LATHES, FOUR SPINDLETORILLS 
Milling Machines, and other Machinist's Tools, of superiorquality 
on hand and finishing, and for sale low. For description and prices 
address NEW HAVEN MANUFACTURING COMPANY, New Ha- 
ven, Conn. 26 

CENTRIFUGAL SUGAR MACHINES— MESSRS. AS- 
pinwall A Woolsey's patent. — George B. Hartson, No. Ill East 
Forty-second street, continues to execute orders, and gives his per- 
sonal attention to the erection of the above machines, and will also fur- 
nish plans and estimates for complete sugar refineries, with aH the 
atest improvements. 22 6m* 
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Improved Clothes Dryer. 

To persons living in cities and towns, in situations 
where they can not have the use of yards, one of the 
greatest inconveniences of housekeeping is the drying 
of clothes after they are washed. This inconvenience 
is very effectually overcome by the invention here 
illustrated, which consists in a series of bars connected 
with a frame that may be readily placed in a window, 
so that the bars will extend horizontally out of the 
window, and afford a good support on which to hang 
the clothes. 

A light but strong frame is made of wood, with 
mortises through the upper and lower bars, a a, of 
such size as to permit the passage of the slender ta- 



American Fire Engines in London. 
We learn from the Engineer that a trial of one of 
the Lee & Lamed steam fire engines, built at the Nov- 
elty Works, this city, took place on the 24th ult., in 
London, under the superintendence of Mr. Lee, who 
went over with the engine. The Dukes of Suther- 
land and Caithness, and Mr. J. Scott Kussell and a 
large number of other engineers were present. The 
first performances consisted of a trial with one of the 
largest London hand engines, manned by 80 of the 
Granadier Guards. This engine threw a 1-inch jet 
125 feet high. The steam fire engine was then tried 
and in eleven minutes from the time the fire was ap- 
plied it commenced working with a pressure of 158 




expended in overcoming the friction of the machin- 
ery which is employed to render the power available, 
and after all the efforts which have been made to re- 
duce the amount of friction, we know of no more in- 
viting field open still for exploration by inventois. 
So large a portion of the. motion of machinery is 
rotary, that the friction of journals is especially im- 
portant, and this department has accordingly received 
a large share of attention. The annexed engraving 
represents a device invented by Dr. Bryant, of 
Brooklyn, for reducing the friction in the journals of 
cranks. 

To the inner side of the crank, C, is attached a 
wheel, W, the axis of which passes through the 
crank and through the arm or lip prepared for the 
purpose as shown. The wheel is secured in such 
position as to bring its periphery upon the outside of 
the stationary journal box, J, so that it may sup- 
port the shaft, S, and prevent it from bearing on the 
journal kox, thus rolling round upon the journal box 
as the shaft rotates. 

This invention afibrds a good problem for examina- 
tion by all that large class of our readers who are al- 
ways interested in the philosophy of mechanism. 
The question is whether there is any practical or 
theoretical saving of fiiolion by the device. The in- 
ventor chums that it substitutes a rolling friction 
for that of rubbing surfaces." 

Steps have been taken to iccurc a patent for this 
invention, and further information in relation to it 
may be obtained by addressing the inventor, J. Bry- 
ant, M. D., at Brooklyn, N. Y. 



M'NEIL'S CLOTHES DRYER, 

pering bars, 6 6 6 6, the larger ends of these bars 
being of sufficient sizu to just fill the mortises. The 
lower sash of the window is raised, and the frame is 
fitted into the opening, with the bars, 6 6, extending 
outward, and spreading apart at their outer ends, as 
shown ; the mortises being made in the proper direc- 
tions to effect this spreading. The clothes are then 
hung upon one bar after another, in succession, and 
secured by^pins, when each bar is inserted into its 
mortise or pushed through it from the smaller end, 
as the clothes are hung. 

The frame is secured in the window in a very sim- 
ple and easy manner. Notches are cut in the ends of 
the bars, a a, to grasp the stop of the window frame 
on one side, and there are similar notches in the ends 
of the extension bars, c c. When the ends of the 
bars, a a. are placed, the extension bars, c c, are 
pushed Wltward till they grasp the stop on the oppo- 
site side of the window, when they are secured in 
place by set screws. 

The length of the 12 bars, 6 6, combined, is 70 feet ; 
sufficient to hold all the linen of a small family, and 
the position of these bars, with their spreading ends, 
exposes the clothes freely to the air. The apparatus 
may be turned inward in wet weather, or it may be 
attached to the wall ; and when not in use it can be 
packed away into a very small compass. Being made 
of wood it can be constructed at very small cost, and 
will doubtless prove a great convenience to a large 
number of families. 

The patent for this invention was granted through 
the Scientific American Patent Agency, February 11, 
1862, and further information in relation to it may be 
obtained by addressing the investor, Gordon McNeil, 
at Chestnut Hill, Philadelphia. [See advertisement 
on anothor page.] 



Capt. Blakelt thinks that a shot weighing 700 lbs. 
would crush in the sides of any iron-plated ship. 



lbs. on the square inch, in sixteen minutes the 
pressure was 140 fts. on the inch, and it threw a 
1-inch jet 145 feet high. The engine is one of the 
smallest class used in our American cities. Its cylin- 
der is 7 inch diameter, and stroke 8£ inches, the 
whole weight 3,700 fts. It ran at the rate of 600 
revolutions per minute, and surprised all present who 
went to see the trial. 
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BRYANT'S IMPROVEMENT IN CRANKS. 




Of all the power obtained from steam, water, wind, 
and the muscles of animals a very large portion is 



A new volume of this widely circulated paper commenced on the 5th 
of January. Every number contains sixteen pages of usefu informa- 
tion, and from five to ten original engravings of new inventions and 
discoveries, all of which are prepared expressly for its columns. 

The SCIENTIFIC AMERICAN is devoted to the interests of Popular 
Science, the Mechanic Arts, Manufaclures, Inventions, Agriculture, 
Commerce, and the Industrial pursuits generally, and is valuable and 
instructive not only in the Workshop and Manufactory, but also id 
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